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THE EFFECT OF PRESSURE ON ARTICULAR SURFACES IN 
PYOGENIC AND TUBERCULOUS ARTHRITIDES AND 
lS BEARING ON TREATMENT? 


By Datuas B. PuHemister, M.D. 


CHICAGO, 


‘destruction of articular 
infection was know1 

Since the time that pyogenic and rculous arthritides were differenti 
bacteriologically, the diffe rences in the effects of contact and pressure on the 
articular surfaces in the two conditions ha ot been fully elaborated. In 
fact, it is too generally consi | that they ar h the same in the tw 
conditions, that the effects are destructive, and that in both 
surfaces are destroyed first and most extensively, 
and pressure of opposing articular rfaces. xamination of 


specimens showing each d dem ynstrates that 
is not the case. The change infiuet | by contact and pressure are mort 
accurately described for p ian tor tuberculous arthritis. Koenig’s 


work on tuberculous 
curacies may be found 
at certain points than at others and to bony vasion and necrosi 
knowledge as to proteolytic activities in pyogenic and tuberculous infections 
has not been utilized in explanation of the change 1 in articular cartilages 
in pyogenic and tuberculous joints. 

In studying the effects of contact and pl re, a distinction should be 


made between those produced on the articular cartilage and those produced 


on the underlying bon In acute pyogenic arthritis it is found that when 
there is an effect from contact and pressure, it is to help to destroy articular 
cartilage in the regions of contact of opposing articular surfaces. On th 
other hand, in tuberculous arthritis the effect, except in the later stages, 

protective, and articular cartilage is preserved longest at the points « 


contact and pressure, while the first evidences of destruction are found ove 


Lf i 


the free surfaces. The differences are present because the agents which attack 


and destroy articular cartilage are very different in the two processes. These 

observations have been made mainly on adults and on the knee joint, where, 

because of large areas of both free and opposed articular surfaces, conditions 

are favorable for contrasting the effects of pressure and lack of pressure. 

They hold in varying degrees for other joints and for children. both 
* Read before the Americar 


31 











DALLAS B. PHEMISTER 


pyogenic and tuberculous infections the articular cartilage is involved second 
arily, the primary infection being either in the synovia or in the bone. 
Pyogenic Arthritis. Effects of Pressure on Cartilage—In pyogeni 
arthritis the articular cartilage may not become involved if the infection is 
mild, but if the infection is severe, cartilage will be killed, and it is generally 
killed first and most extensively at the points of contact and pressure of oppos 
ing articular surfaces. This is undoubtedly related to the untavorabk 
ditions for 
tion produce 
pressure L he 
amount of n sis 
on surfaces 
are 
upon Var 
some Cases 


slight, wl 





others the entire 
cartilage ma 
killed. WI 
Fic. 1.—Equal amounts of articular rtilage in staphyl ccus pus (a ’ 
and in tuberculous pus (b) after tion at 55 degrees C. for ten hours; happens Ol 
cartilage digested in (a) and undigested : : 
side of the joint 


usually happens on the other. If cartilage is killed in the apposed regi 

one side, it is usually killed to the same extent on the other side. Dead cartil 

in pyogenic arthritis 1s usually destroyed in a comparatively short time. 
broken down partly by the absorptive action of granulation tissue, part] 
erosion of opposing articular surfaces, and partly by the digestive acti 
proteolytic ferments in the exudate of the joint. These ferments are det 
very largely from the polymorphonuclear leucocytes, to a slight extent from 
broken down bacteria. Where cartilage is killed in its entire thickness. 
granulations from beneath its attached surface and rapidly detach it 
absorption of both cartilage and bony cortex at their junction. Where 
a superficial layer of cartilage has been killed in unopposed regions, 
removed mainly by digestion, but granulations may also grow from tf! 


margins over the unopposed surfaces and absorb the dead layer. 


A series of experiments has been performed to test the rapidity with which articula: 
cartilage is digested by a pyogenic exudate im vitro. When pieces of articular cartilage 
are immersed in pus produced by any of the pyogenic microOrganisms and the mix 
incubated at a temperature of 55 degrees C., so that proteolytic action is augmented 
cartilage is digested in from three to twenty-four hours, depending on the concentration of 
the pus. Figure 1 shows two watch glasses, each of which at the beginning of the experi 
ment contained two pieces of fresh articular cartilage and underlying bony cortex 
size shown in (b). Staphylococcus pus was added to (a) and pus from a tubercul 
cold abscess to (b). After incubation for ten hours, the articular cartilage in (a) 
completely digested and particles of bone sand were the only solid materials remaining 
The pus was more liquid than at the beginning of the experiment, because of the breakir 
down of its proteids and of the leucocytes themselves. At a temperature of 55 degrees 
C., bacterial action is suspended, so that the digestion was produced by existing ferments 
in the pus. That the ferments are derived very largely or wholly from the polymorpl 
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nuclear leucocytes u tl late wn 

no cartilag« ; digested ‘ + j ncubatec - 
ments have demonstrat that a variable amount of 
different organisms, « by their ability to bre 
media as gelatine and | d serum. Accor to | ’ 
pathogen forms H Ispensiot " normal 
staphylococ: vur found not to d { | 
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secondary iver ( iL ticul 


always cle tre ved I] regions where rre 


r ick 
cartilage is broke WI Consequently it is S ed ofte 
extensively at the point f pressurt \n inflammatory react 
the adjacent layer of spongy bone of these regions, but deep 
ing osteomyelitis at equestration, even at the nts of pre 


In infected penetrating w: 


osteomyelitis, deatl detached bot fragmet 
primary infection 1s steomvelitis which spt 
the joint, necrosis and sequestration of bone bord 


1s uncommon, and even here, as in the 
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cartilage are both killed, the cartilage rapidly disappears by the digestiv 


action of ferments, but the dead bone with its layer of articular cortex may 


persist and be separated as a sequestrum. 


Figure 3 shows a photograph of the articular surfaces of the bones of the kr 
ankle, which were involved in arthritis by direct extension from staphylococcu 
myelitis of the entire shaft of the tibia in a twelve year-old boy. The infection in the 
knee was purulent and was drained on the fifty-fourth day, when the patient was admitted 
to the Presbyterian Hospital. That in the ankle was less severe and had subsided 
out drainage when the limb was amputated above the knee on the seventy-fifth day 
illness. Arti 
cartilage and 
of bone were 
completely d 
at the point 
tact and pre 
os calcis ( 
the tibia 
wert pre er 
the sides of 


on os cal 1S 






? sure At tl 
where the 
was ere 
tructi 
Surtac¢ \ 
marked I} 
tion had 
part ( 
epiphy 
and 

Fic. 3.—Joint surface I f tior kr nd ank Cartilage : 

destroyed at pressure point 1 lary aeasseved Whéce not Commrestedon 2 ticu 
astragalus (a), lower end l ( lag lestroyed and under] 
upper end of tibia rh, 

tex oft bot 
tuberosities (c). The cartilage had been destroyed by digestion, but portions of 
cortex were present as disc-like sequestra. The one on the internal tuberosity 
in situ at (y) in Fig. 3. The femur (d) showed complete disappearance of 


cartilage and of underlying cortex on the condyles at the points of contact and pr 
with the tibia and partial destruction of cartilage and cortex at the point of cont 
the patella, which latter structure had also lost its cartilage, « xcepting remnants ab 
periphery. The cartilage was largely preserved on the remaining free surfaces antet 
between the points of contact with patella and tuberosities, and posteriorly on the 

but its surface was mostly uneven from superficial destruction. 


1 


This case illustrates well the disappearance of cartilage and cortex wher¢ 
pressed upon by opposing articular surface, the survival of cartilage in th 
regions of the joint that are free from pressure, and the preservation of bon) 
cortex and disappearance of cartilaginous covering on an articular sequestrum 
A comparatively mild acute arthritis may involve articular cartilage at the 
points of greatest pressure, which will lead to bony ankylosis, unless measures 
are introduced to combat it. 


tS4 











EFFE( | )| PRESSURI 
Figure 4 shows a phot iph of 

after the onset of a hematogeno 
There was an effusion at tl set ar 
a hemolytic streptococ« row! 
seven weeks, leaving t nt with 
applied to the limb, 1 the 
recurrence of an old cor 
cus osteomyelitis of e uppe 
end of the femur witl xitis 
Dissection showed dest tion of 
articular cartilage and x at 
the points ot contact il 
condyle (a) and exter 

osity (b), which is the 

greatest pressure in th ( 
joint, and a bony bridg n 
process ol tormation |! | 
articular cartilage was ( 

else where e tl i 

and on the patella, but 

extensive fibrous ank 

ent in these regi rhe 
extreme degree of destt 

cartilage and fibrous 1 
resulting from the com, 

mild arthrit was 1 
lated to the tact that et 
was neithe m ex 
tended qauring any pa t 
course of the rectior 

In moderately ‘ 

genic arthriti it ma 

happen that articular lage 
and underlying cortex 

stroyed at the points ot ( ( 

on one side of the ji ’ 1 

sist on the other Th ; 

of cartilage « orn 

the liability to the d ent 

of ankylosis, and there n hye 
healing with preservati 

siderable motiol! The il I 
destroyed articular surfa 

repaired by the oute 

granulation tissu from ( 
underlying bon ind it may 
overgrow thx Irroundi irti 
lage, producing a ridge the n 
fibrocartilage and may the 
articular surface. Figu vs the 


after spontaneous healing 


staphylococcus osteomyel 
at the points of contact « 


were somewhat 


protected 
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damaged areas on the condyles had been repaired by a layer of fibrocartilage, the m 
of which were raised and in places overhanging. A sagittal section through the 
condyle showed that articular cartilage and cortex had been destroyed at the p 
greatest pressure and that reparative tissue had grown over from the underlying ne, 
filling the defect and overlying the margins of surrounding cartilage. (Fig. 6.) 


superficial portion of this tissue was fibrocartilage, while the deeper portions had « 


The shadow cast in the 
rontgenogram | t 

new bone overlying the 
remaining articular car 


tilage gives the 
ance of a bor 
interposed in the 
lage space ol th 
between condyl 
tuberosity (Fig 
cartilage and c: 
break down 
sides of the 
extremely clit 
avoid the occurret 
hony ankylosis 
Tuberculous 
thritis. Effect 
Pressuri on 
lage—In tubercu 
lous arthritis the 
point of primary 
infection is eithe1 
the bone or in the 
synovial lining, 
the articular cart 
lage becomes it 
volved secondar 


The inflammat 





reaction iS not suit 


ficiently severe 1 


Fic. 5.—Healed undrained pyogenic arthrit f knee. Roughened healed : : 
areas where cartilage is destroyed at point f pre ure micondyles of kill articular Carfgi 
femur (a); cartilage on tibia (b) little changed 


lage "Hl INAS Se 

the early stages of the disease, as is so often the case in pyogenic arthritis. 
Tuberculous synovitis usually runs for months and is well established before 
there is any sign of destruction of articular surfaces. The articular cartilage 


is then first killed and absorbed by the direct attack of tuberculous granu 


~ 


lations, which grow onto it from the surrounding synovia. They attack it first 
along its free surfaces and about its margins, where they can readily get at it. 
The cartilage is protected from surface attack of tuberculous granulations 

the regions of contact and pressure of opposing surfaces in the joint, and the 
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mining granulations on the mesial condyle and tuberosity. It has been destroye 
where else in the joint except in these regions of contact, and they show 

absorption. Figure 10 is a side view of the same specimens, with a sagittal section t 
the lateral condyle. It shows the preservation of cartilage and of articular cortex 
at the points of contact of patella and of tibia with femur and the loss of cartil 
of articular cortex in the unopposed regions. The preservation of cartilage spac: 





_.-—s articular cortex 
opposed regions 
monstrable in tl 
genogram tal 
operation and 
Fig. 11 

The first 
genogra 
evidences of 
struction of 
lar corte 
tuberculosis 
knee are u 
seen along tl 
surfaces and 
the margins 
articular surf 
Preservation 
both the no1 
width of cart 


space an s 


. gions of conta 
pressure is in 
of tubercul 
arthritis, whil 
in those re or |} 
with  preser 
elsewhere in 
—— a ee Fie <. TI ti cae joint is in fay 
wrip beech my at Da; tg eres arthrit 
In those 
whose articular surfaces have like contour and in which cartilage 
snugly against cartilage throughout, leaving little or no unopposed 
face, the loosening and destruction of articular cartilage is carried 
mainly by the action of undermining granulations. This is true of tl 


) 
Oo i€ 


and ankle-joints, where, on opening the joint at the right stage, the cartila 


ich 


may be found completely detached and considerably thinned from beneat! 


while there is little or no evidence of destruction along their free surf 


After the disease is well advanced and destruction is extensive in the un 


posed regions of the joint, the remaining cartilage in the opposed regi 
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EFFECT OF PRESSURE ON ARTICULAR SI REFACES 


may become necrotic. Cartilage is also killed en masse when the undermining 
granulations destroy its bony connections. In fact. the explanatior 
development of the non-tuberculous subchondral granulations ma 
necrosis of the cartilage without the entrance of tubercle bacilli 
subchondral regions. The granulations then form a . foreign 
to absorb and sequestrate the dead cartilage. 

The experimental work of Nussbaum * supports the theory that articul 
cartilage, except the deepest layer, receives its nutrition trom the 
fluid. If the joint fluid 
ues to be the soures 
for the cartilage in tul 
arthritis, it is unde 
how, after the disease 
advanced, the alter¢ 
no longer furnishe 
foodstuffs for cartilag 
dies CH Masse fy n 
nourishment, as well 
the effect of tubercl 

Dead cartil 
attached or detached, 1 
sist in the joint for 
long periods, becauss 
absence of active 
ferments in the tul 
exudate. [Pressure 


erode and destroy cl d 





lage. But when tl 

absent or slight, detached discs ae ae eee Y ee Oe 

may persist for many months 

and dead cartilage m stand 

for years on articular seque stra, since granulations cannot get at its | 
absorb it and there are no proteolvti: ferments in the exudate g 


Edward Mueller,’ Jochmann,® Opie and Bark r,’ and others have show1 
exudates in tuberculous processes. in luding cold abscesses, contain pract 
no active proteolytic ferments, and we know that tuberculous eranulati 


sue is killed by coagulation necrosis. c agulins being formed by the tu 


bacilli | Ruppel,* Schmoll ®) which precipitate the soluble colloids of the cells 
The caseous areas persist for extremely long periods, because of the absence 


of active digestive ferments 
No published studies were found on the effect of tuberculous exudates 


on dead articular cartilage in relation to the persistence of cartilage in tubercu 


lous joints. The digestive action of tuberculous exudates on cartilage was 


g 
tested in vitro. Cold abscesses were aspirated and cartilage was incubat 
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at a temperature of 55 degrees C. in the fluid obtained. The tuberculous 
coagulated in a short time, due to its richness in albuminous substances, 
both articular cartilage and coagulum persisted after several days of 
bation without any signs of digestion. This shows the absence of prote: 
ferment in the exudate. ‘The tubercle bacillus is found to contain no p1 
lytic ferments and its toxins destroy the autolytic enzymes of the dead tis 
Consequently there is no autolysis of the dead cartilage. The leucocyte | 
ent in the tuberculous granulations and exudate is mainly the large mon 
clear cell. It contains s 
proteolytic ferment, wl 
is active in acid media 
not in tuberculous 
dates, which are alw 
alkaline in reaction (( 
and Barker‘). 

Figure 1 (b) sh 
lage unchanged and tul 
fluid coagulated after ter 
of incubation. Figure 1: 


test tubes, 1, 2, 3 al 





which were placed equ 
pieces of cartilage 

were added, respectivel 
solution, tubercul 
staphylococci suspence 
solution and staphylococ« 
They were incubates 
hours at 55 degree ( 
] 


cartilage remain uncl 


in the salt solution ar 





| culous exudate, and 


coagulated; cartilage 


Fic. 9.—Tuberculous knee of tw and one-half years’ dura- bacterial suspel! 
tion. Cartilage largely preserved at points of ntact of patella 1 F 
‘ slightly reduced 
and tibia with femur and destroyed elsewhere ir int. Contact- . luce 
ing cartilage undermined on mesial ndy! 1) and mesial that in the staphylococcu 


tuberosity (b). 
J . 1 ly | ; | 
Was completely digest 


pus in tube 4 was much more liquid than it was at the beginning of the exp 
The Effect of Pressure on the Bone in Tuberculous Arthritis—Second 
invasion of the bone in tuberculous arthritis does not usually occur as | 
the articular cartilage remains little disturbed. The non-tuberculous gt 
lations which undermine the cartilage as the disease advances are superfi 
and rarely invade the bone to any appreciable extent. The tubercul 
granulations which undermine the margins of the cartilage and attack 
bone in regions where cartilage has been completely destroyed may in\ 
the bone to some extent, absorbing it, with resultant pits and grooves in the 
bony surface. Secondary invasion of bone resulting in necrosis and sequest 
is of rare occurrence in the regions of the joint that are not subjected 
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EFFECT OF PRESSURE ON ARTICULAR SURFACES 


pressure. While cartilage is usually protected and preserved longest at the 
points of pressure, the bone in these regions, after joint cartilage is largely; 
or entirely destroyed, does not fare likewise. On the contrary, it is more 
subject to involvement than that in any other part of the joint. When carti 


lage has disappeared, the pressure and friction of bony surfaces may produce 


extensive bony erosion, as of femoral head and acetabulum at the hip, with 


pathological dislocation, Occasionally in weight-bearing joints, particularly) 
the knee, there may be sclerosis of the bone to some depth and polishing of th 
are bony articular surfaces at the points of weight-bearing. At an advanced 
a b I 


stage there is 
not infre 
quently exten 
sive secondary 
invasion of 
bone inthe 
zones of pres 
sure, either be 
fore or after 
their coverings 
of cartilage 
h sve been 
completely ae 
stroved. Un 
doubtedly the 
damaging 
influence 


ot pressure 1s 





instrumental in 
producing this 
invasion, and soe aeaaiiaass mebenaneied tn dieotonay eee tee 

if the bone is ?” “ — 

invaded on one side of the joint, it is apt to be invaded on the other side. This 
results in necrosis of bone, and the areas are so large that the dead bone 
usually not absorbed, but is gradually sequestrated. When the condition is 
bilateral, it produces “ kissing sequestra.”’ If cartilage is still present on the 
articular surface at the time of invasion, it will die and may subsequently be 
removed by erosion, or it may stand for a very long time, as granulations cannot 
readily get at it and the exudate does not break it down by proteolysis. The 
articular cortex is always preserved on the sequestrum, if cartilage is still pres 
ent at the time of bony invasion, The sequestra usually show some evidence of 
bone atrophy, which had occurred from disuse before invasion and death 
of the bone. After death their density remains stationary, while that of the 
surrounding living bone is gradually reduced as the result of continued atrophy 
and absorption. In the rontgenogram such sequestra are recognizable by their 
density, which is greater than that of the surrounding living bone, and by 
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the presence of a shadow of articular cortex and sometimes of a zon 
demarcation. If articular cartilage and cortex have been destroyed bet 
bony invasion, there may be seen in the rOntgenogram no sharp outli1 
the articular surface of the sequestrum. If bony sclerosis and polishir 
the surface develop before bony invasion and death, the shadow of 
and of underlying bone in the sequestrum may be very heavy. In 
sclerosis may very rarely result in density which is greater than that of n 
bone of the region. ( keccasionally there may be calcification of the ne 
tissue 
cancell 
Spaces ¢ 
dead b 
which 1 
cause the 
questrut 
cast a_ he 
shadow 
normal bon 


the re 


m1oOn 
4 ! 


Figure 
Oo! a ront 


gram take 


coxitis in 


which had 
duced ina 
Syniptoms 
been treat 
immobil 


during the 
vious six n 
At the top 
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joint, whl 
point of 
Fic. 11 Side view I tgenograr f joint in Fig. 9, showing irtilage pressure, U 
pace and articul lyleand an area 
erosity and pat x ~_ 


head and 
posed to it in the ilium, which cast heavier shadows than the surrounding living 
are separated from it by zones of demarcation. A definite, sharp shadow is cast by 
ular cortex on each dense area, while the shadows of articular cortex in the rest 
joint are absent. At operation by Doctor Ryerson extensive tuberculous coxitis wa 
In the regions casting denser shadows there were two kissing sequestra. On ¢ 
articular cortex was preserved, and there was a thin layer of cartilage about the pet 
of the much more extensive articular surface of the sequestrum from the head (Fig 
The findings indicate that articular cartilage was present on both areas when they 
invaded and killed, and that the dead cartilage in the regions of contact of the two su 


was destroyed by erosion, while that on the unopposed margins of the larger surfac« 


head was only partly destroyed. On microscopic examination evidence of slight atrophy 


of disuse was found in both sequestra, which indicates that an interval of time separated 
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That both sequestra arose secondarily is shown by a number of facts, 
Since the pathological evidence indicates that the two lesions arose si! 
neously, it is evident that they are either both primary or both secondary 


osseous involvements. It is inconceivable that bacteria from the blood stream 


j 


would so often lodge at the same time in the bone underlying directly op; 
surfaces of the joint, and always in the regions of greatest pressure. 
scopic examination of the sequestra showed evidences of atrophy of the 
before its death. In some cases the atrophy was slight, while in othe: 
was very marked and equal to that in the surrounding living bone. Th 
necrotic bony areas may be found attached to the surrounding living 

with few signs of absorption and sequestration about their margins is 
is evidence of recent invasion, and when the dead bone is also atropl 
secondary nature of the lesions is definitely established. 

The shape of an area of necrosis is variable. It may be that of 
or often that of a low cone with its base bordering on the joint. Since Koenig 
publications it has been the custom to regard all cone-shaped areas of ne 
bone with their bases on the articular surface as the result of embolism, c! 


of tubercle bacilli, either alone or in tuberculous debris, lodging in end art 


. 
of the epiphysis and infecting the area supplied by the obstructed 
The recent work of Nussbaum,'' showing that the arteries of the epip! 
unlike those of the metaphysis, are not end arteries, has cast doubt on th 
correctness of this theory. It is readily apparent that areas of necrosis 
secondary invasion of the bone have been confused with those from 
hematogenous invasion. Some authors, as Nichols,’* have claimed that 
tically all tuberculosis of the joints arises by extension from a primary 


in the adjacent bone, and they cite the presence of sequestra and necroti 


areas as the most important evidence in favor of the contention. The 
presence, along the articular surface, of a sequestrum or of a cavity remaining 


after necrotic bone has been absorbed, is not pre of that the primary inf 
was in the bone. Careful examination from the standpoints of locat 
density, bilateral involvement and amount of sequestration will show 


many of these bony lesions are the result of secondary invasion. 


The following is another case in point: Male, age sixty-eight, had mild t 
arthritis of the knee for fourteen years, during which time he received no treatn 
worked on the limb continuously. The symptoms then became markedly aggravat 
Fig. 15 shows the appearance of the joint in the réntgenogram eight months later 
joint was then resected, and two opposed areas of bony necrosis were found in th 
of contact of mesial condyle and tuberosity, as shown in Fig. 16. That the bony 
were approximately simultaneous and of recent date is evident from the fact 
density of the bone in the two necrotic areas and in the surrounding living bon 
same and is considerably less than normal. Gross and microscopic examinations 
regions involved showed only partial sequestration of the dead bone and an equal degre 
of atrophy in the dead and living bone. The réntgenographic features of tube: 
and pyogenic arthritis have been described elsewhere in greater detail (Amer 
Journal of R6ntgenology and Radium Therapy, July, 1924.) 
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EFFECT OF PRESSURE ON ARTICULAR SURFACES 


In case of cold abscess and fistula formation in tuberculous joints, ther 
may be invasion and infection by pyogenic organisms, greatly complicating 
the pathological picture. After pyogenic arthritis has been engrafted ot 
tuberculous arthritis, the destructive effects of the former may be seen in the 
regions of contact and pressure and all articular cartilage killed en masse by 
the tuberculous process may be rapidly destroyed. However, tuberculous 
joints with fistulae of even long standing very frequently show no evidence 
of secondary 
pyogenic infec 
tion. 

Bearing of 
Pressure On 
Treatment.—lt 
is readily seen 
from the patho 
logical changes 
in articular sur 
faces that 
contact and 
pressure have a 
bearing on 
treatment, and 
that it is differ 
ent in pyogenic 
from what it is 
in tuberculous 


arthritis. 


genic arthritis 
the aim of 


treatment 





should be to 
limit and to pf 

overcome the - 
infection and to preserve motion. The agencies which assist in the realiza- 
tion of one of these aims may be helpful, indifferent or harmful in th 
realization of the other. Pressure exerts an unfavorable influence on th 


spread of the infection, inasmuch as it disposes to invasion and destruction of 
articular surfaces at points of contact; and destruction of articular surfaces 
disposes to the development of ankylosis. Pressure is increased by weight 
bearing and by marked effusion in the joint, distending the capsule and forcing 
articular surfaces together. Pressure may be relieved to some extent by drain 
age and by extension. Drainage acts beneficially by permitting the escape of 
noxious and of necrotic substances, to a slight extent by the relief of pressure. 
Incision should be adequate for the degree of the infection, and should be 
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resorted to oftener than is commonly practised in the milder cases. The dat 
of aggravating a severe turbid serous or seropurulent arthritis by arthrot 
plus careful post-operative dressings, except in the presence of severer nei 
boring infection, as osteomyelitis, has been exaggerated. Limitation of mot 
following loss of articular surfaces at the points of pressure only may be 
sened or obviated in this way. The insertion of a drain is unnecessary wl 
the overlying soft parts are thin, but where thick, as at the hip or should 
tube should be inserted and its end sutured to the synovia. Excepting it 
mild cases, pyogeni 
tis should be treated 
the active stage of th 
ease by extension, unl 
is impractical becaus 
the location of the j 
the presence of neighb 
disease. In view 
pathological changes 
result from pressut 
would seem goo 
to diminish or if p 
entirely relieve it by « 
sion, unless there ar 
strong arguments t 
contrary. The man 
ment to be advanced ag 
extension is that it 
feres with motion. M 
the joint acts benefici 
increasing drainage 
obviating continuous 
sure of opposed arti 
surfaces in one 





Willems ! has advo 
Fic. 14.—Photograph'of kissing sequestra shown in Fig. 13, ™0tion and when p 
_— weight-bearing at e \ 
stage of arthritis, because they assist in drainage. It should be ret 
bered that, in general, motion is harmful to infected tissues and 
friction and pressure of opposing articular surfaces favor cartilage destru 
tion. Does the advantage of drainage derived from pressure by weig 
bearing outweigh the advantage of protection of articular cartilage deri) 
from extension, and is the increased drainage produced by motion mot 
beneficial than rest? It is a curious fact that almost no mention is ma 
by Willems of the pathological changes that may occur in the articular su 
faces and of the influences they may have on the therapeutic result, particular]; 
as concerns mobility of the joint. It is impossible to conclude from Willems’ 
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EFFECT OF PRESSURE 


writings whether he hol 


pathology in the articular surfaces or that. 


changes from the infection, his methods will give a better funct 


than any other. 


It would appear that rational management of pyogenic art 


early and free drainage and, whenever possible, extension of the joint. 


zation with the weight 
lifted should be inau 
gurated as soon as one 
feels that it wil! be 
tolerated. Wheth rF oO 
not it should be carried 
out from the be: 
of treatment 1s a ques 
tion that is still open 
for debate. Mobuiliza 
tion in arthritis is often 
very difficult to cart 
out, because of the 
severity of the general 
condition, as sepsis, or 
of the regional condi 
tion, as osteomyelitis, 
of which it is a compli 
cation. In general, m 
bilization should 
started only after the 
peak of the acute 1n 
fection has been passed 
and extension should be 
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continued along with 
until general sympton 
have partially subsided 
and the discharge has 
become slight and has 
lost its purulent nature. 
By that time the dan 
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ger Of augmenting 


pressure the infection of 
the purpose of restoring 


tion. Rontgenograms of joints in continuous extension show that i 


difficult to procure am 


surfaces unless considerable weight is applied. 
pressure between apposed joint surfaces may still be sufficient to cause greater 


breaking down there than elsewhere. 


o2 


ON ARTICULAR 


s that if one follows h 


function may 


appreciable amount 


\ 


\( 


methods there 


and 


separation 





pushed to the limits of toler: 


artic 


With light weight extensiot 


Thus in a case of suppurative arthritis 











DALLAS B. PHEMISTER 


of the hip-joint drained two weeks from the onset (during which time there 
must have been considerable necrosis of joint surfaces) there was ter ; 
rontgenologic evidence of progressive destruction of the upper part of the 

} 


head and of opposed acetabulum despite the fact that an eight pound w: 
extension was kept up during the ensuing six weeks. 


In the treatment of tuberculous arthritis there is more variation of opi 


both as to aims that should be sought and as to the methods of achieving then 
than is the case in the treatment of pyogenic arthritis. By operative treatment 
one generally aims to obtain healing with bony ankylosis, which, once « 
lished, is the surest safeguard against recurrence. By non-operative me: 
the mayorit 
i 
surgeons ti | | 


obtain he 
with the ¢ 
est pos ] } 


limitation 


motion, pre 





a b | \ W 


¢ 1 
Fic. 16.—Resected specimens from joint in Fig. 15. Coronal section thr inkyl 
tibia and sagittal section through mesial condyle, showing kissing sequestra (a : ‘ 
where it and mesial tuberosity were in contact. The necrotic areas of bon¢ while a f \ 
atrophic and partially sequestrated, showing recent development. : 
strive 


ing in some cases with preservation of motion. Pressure plays a role it 
non-operative treatment, in that it modifies the time and manner of cart 
destruction, and after cartilage is destroyed it disposes to erosion or exte1 
invasion and necrosis of bone to which it is applied. By leading to exten 
necrosis of bone followed by sequestration, it may create the necessity 
operative interference in the course of conservative treatment. 
Immobilization without extension of the joint in the earlier stages 
tuberculous arthritis should theoretically be the best method for preservat 
of cartilage at the points of contact and pressure. Extension would te: 
pull the surfaces apart and in that particular would enable the granulati 
tissue to get at and destroy more of the articular cartilage. As previously stat 
separation by extension is difficult of accomplishment. At the 
time extension brings into play the favorable factor of fixation, which te: 
to lessen the extent of the tuberculous changes. This makes it dif 
to estimate the separate effects of extension and of fixation on the articul 
cartilage. If preservation of articular cartilage is what is desired, there ar 
in the pathological findings certain grounds for believing that it is more like! 
to be realized from fixation alone than from fixation plus extension. Sure! 
those who argue that if extension is not applied, articular cartilage will s 
be destroyed in the regions of contact and pressure are in error. There seem 
to be perhaps equally good grounds for arguing that if extension is applied, 
articular cartilage will be destroyed earlier than usual in those regions, becaus: 
then the granulations would have a better chance to get at its surfaces. It 
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even possible that some ot the beneficial effects derived from extensior1 


} come from this more d loss ot cartilage, which puts the joint in a 
favorable condition tor the occurrence ot ankylos lheoretically, it w 


appeal that healing with motion 1s more apt to come from the treatmet 


cart it’ ¢ rere tor motion rel I ( ( claime¢ im 
i results trom treatment immobilization plus weight hearing in tul 
arthritis ot the lowe1 tremity lt tl IS 1 oht t should be worth wl 
investigate whether the extra pressure of weight-bearing is the beneficial { 
and, if s whether it ha tening the destructio1 t articular cartilage 
| bv assisti1 1 its ( t n (Once a ticular Ca tilag is destr¢ edina 


CONC] ONS 
1. In] renic arthritis articular cartilage is killed and broken dow1 
at the point tf contact and pressure of Opposing articular surfaces 
2. In tuberculou thritis articular cartilage is not killed first. but 
protected at the point t contact and pressure of opposing articular surf 
Cartilage is extensive] estroved first along the free surfaces, where 


It usually disap 


last in the regions of ntact and greatest pressure in the joint, where it 


detached ai lled indermining granulations and is then partly erode 
hy pressure t Opin nN Surtaces 
I 
| | | 7 o | 
3. Prot tic terments derived largely from polymorphonuclear leucocytes 
assist greatly in the ray removal of necrotic cartilage in pyogenic arthrit 
Proteolvti rerment ri ibsent in tubercu us arthritis, and masses I i€a 


cartilage may persist for months or years, showing few signs of progre 


yenic a hritis the infection rarely invades secondarily the deep 
portions of the bone at the points of pressure 

5. In tuberculous arthritis invasion of the bone at the points of pressur 
is of common occurrence after the articular cartilage has been large 
wholly destroyed. The invasion is frequently on both sides, in which cast 
may lead to the formation of kissing sequestra at the points of 
pressure in the joint 


6. Weight extension should be applied during the active period of py 
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arthritis to lessen the amount of invasion and destruction of articular su 


at the points of contact and pressure. 


os 


destruction of articular cartilage in tuberculous arthritis is not indicated. 
when articular cartilage has already been destroyed, extension should 
the tendency to erosion or invasion with sequestration of bone at the | 


of greatest pressure in the joint. 
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MILES F. PORTER 


SuMMERsS‘* 


of Omaha and Jupp and RANKIN’ of the Mayo Clinic hav 

published valuable papers on this topic. According to W. J. Mayo,’ Sir William 
“has had noteworthy success in handling acute obstruction of the bowels using ente! 
for the purpose of emptying the toxic contents of the bowel and of nourishing the 1 


Orr and HADEN in a paper read at the 66th annual meeting of the Missouri State M 
Association on the “ Treatment of Intestinal Obstruction” say “It is probabl 
sometimes do a complete operation when an enterostomy would be the wiser pro 
In the very toxic cases the least operation possible to relieve the obstructed bow 
better. If a bowel will not empty through a good enterostomy opening it will n 
through the natural bowel channel which has been relieved of the obstructiot 
operation for the complete relief of the obstruction, whether it be freeing of a « 
gut, a resection or an anastomosis, is not considered advisable, an enteroston 

be done.t 


In previous communications | have cited cases illustrating the dif 
of distinguishing between malignant and benign disease of the hollow 
even with the abdomen open. In the one case reported * the pyloris wa 
part involved, and in the other paper ® four cases are reported wherei 
malignant disease of the colon was mistaken for malignant disease. In 
of these cases recovery followed colostomy and in the fourth the 
was excised and an artificial anus made. In this case after the growth 
found to be benign the artificial anus was closed. In the pyloric case a g 
jejunostomy was done as a palliative measure—which “ palliative mea 
proved curative and the patient reported himself well after four y« 
eight months. All of these cases were reported by members of this body 
by the writer and three by men of exceptionally high standing. Jam 
Masson of the Mayo Clinic regards the advice of Telling, Erdman and 
to operate in all cases of diverticulitis as “ most radical.”° Of the 289 
diagnosed in this clinic only 116 were operated upon. 

I have no hesitancy in predicting that in the near future resect 
diverticulitis will be rarely done. Evidence is accumulating to prov 
many cases of chronic diverticulitis of the sigmoid and rectum even 
tumor formation and symptoms of obstruction can be cured by colost 
That colostomy should usually precede resection in those cases demat 
this latter operation is I assume an established surgical rule. How fai 
fear of malignancy should lead us in favor of resection as the treatn 
of choice in certain of these cases is as yet an open question. 

Masson says that malignancy and diverticulitis are frequently asso 
and that the malignancy is no doubt the result of the infection. That | 
tomy is frequently postponed and in some cases permanently rejected, be: 
of the disagreeable features it entails, to the great detriment of the patient 
not an uncommon experience. 

The disagreeableness of an artificial anus has been much exaggerat 
Is there a surgeon within hearing who does not know of patients who w 

7 After this paper was finished I read Horsley’s paper (Journal American 
cal Association, April 12, 1924, p. 11590) in which he advises enterostom 
resection of the colon. He says: “ Patients in whom the colon has been resected 


much smoother convalescence when this enterostomy is done.” 
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INTRA-ABDOMINAL RUPTURE OF INTESTINE FOLLOWING 
STRANGULATED FEMORAL HERNIA* 


By Frank LeMoyne Hupp, M.D. 
or WuHeeunc, W. Va. 


Berrer understanding of the abuse of taxis and the crime of del 
strangulated hernia, together with the early recognition and prompt 


intervention, have diminished the frequency of bowel gangren 
direful sequelz. 

Many valuable contributions are found in the earlier literature tellir 
story of delay and describing intestinal “ wet death” within the hernia! 
but in general there is little information to be found bearing upon that 
serious complication mentioned in the title of this paper. A. J. Me‘ 
1889 collected and tabulated one hundred and fifty cases for which imm« 
resection was done. C. L. Gibson’s ® statistical study based on “ A Thi 


Operations for Acute Intestinal Obstruction and Gangrenous Hernia 


plied a need at that time which had hitherto not been met. Neither of 


interesting communications makes mention of an intra-abdominal ruptur 
the constricted gut. 

A reference of historical interest from the writings of the Englis! 
tomist, John Hunter,* bearing on this subject, which reflects his ow: 
experience, is worth quoting here. He writes: 


“It is very curious to observe in hernias, that while the gut is in the sac ai 
no inflammation takes place within the sac or integuments; but the mom 
becomes mortified or dead, the stimulus of an extraneous body takes place imm« 
an outlet is then endeavoring to be made by the inflammation and suppurati 
sac, forming an abscess in it; which matter with the contents of the gut, is br 
the skin. While this is going on, the sound gut within the abdomen where it pa 
the rings, adheres to those rings all round; so that when the abscess is formed 
or opened, and the mortified parts sloughed off, these ends of the gut oper 
abscess, and not into the cavity of the belly.” 


In an effort to ascertain the frequency of a complete severence of the 
at the point of constriction within the abdomen, an abstract of the aut! 
findings was sent to Sir Berkeley Moynihan, who courteously replied 

“T have had a number of cases of strangulated hernia in which the intestine | 
way at the line of constriction. It has happened more often with femoral tl 
inguinal hernia. In their treatment, as a rule, the intestine is pulled dow: 
hernial sac, a resection made and an end-to-end anastomosis by suture complete 
have notes of three cases in which a fecal fistula was formed by merely laying 
the adherent intestine in patients extremely ill. In two of these closure occurred 
the spur between the two limbs had been destroyed by pressure. We have 


any case in which fecal extravasation occurred into the peritoneum, as in your ca 


W. B. Coley, whose wide experience at the Hospital for Ruptured 
Crippled is well known, in a personal communication writes: “ From my owt 
* Read before the American Surgical Association, April 17, 1924. 
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experience l well as 1 KI wiedge otf th | , 7 f hernia. I know 
case quite similar 

It iS reasol abl { sume that accident oO} t} C naracter | ‘ 
observed ( rr \ the literature < ( ) the rec 1 t | 
one case clearly belong to tl categ eported by 


Manley * before the | American Medical Congt Novembe Qo 
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proximal end of the terminal ileum was then identified. It exhibited a sharply 
area of pressure necrosis and an extension of the gangrene about 3 cm 
the point of rupture. The adjacent mesentery was thickened, with evidenc 

in the vessels. The abdominal cavity contained fecal matter, free fluid and pe 
the presenting intestinal coils were studded with a fibro-purulent exudate, confined 
most part to the right lower abdominal quadrant. The distal end of the gut 
gangrenous loop was withdrawn through the femoral ring. Fourteen centimetré 
ileum were resected at a point 45 cm. from the ileocecal junction. <A_ pre 
mattress stitch was inserted, followed by an end-to-end reunion of the intestinal 


uity, by the use of a Murphy button. The cut edges of the mesentery were approxi! 


by interrupted stitches of fine chromic gut. After a careful peritoneal toilet 
directed drainage, the abdominal incision was partly closed. The original inci 
the hernial protrusion was loosely packed with washed iodoform gauz Inspect 
the resected segment of gut showed two small ulcerations about 1 cm. in di 
one within the lumen and a second distal to the constriction. The ule 


not perforated. 


Progress of the Case-——The patient responded to measures directed against tl 
The presence of hiccough was an embarrassing feature for twenty-four how 
finally yielded to gastric lavage. There was a gradual abatement of all distr 
toms, and a free evacuation of the bowels on the fourth day. The patient’s cor 


was uneventful, and he was discharged well from the hospital on the twentiet 
] 


The button was passed on the thirtieth day and he has continued it 


the present time. 

Mechanical Devices in Anastomosis.—In the light of the increasing 
sition to the use of mechanical aids in effecting an intestinal reunion, per 
some apology is due for the selection of the button in this instance 

Thirty years ago Caird*® of Scotland observed that the best result 
surgery of the intestine could be gained with needle and thread; ar 
prophesied that many of the ingenious inventions employed in uniting 
bowel would share the fate of the too greatly neglected device of Qu 
Maitre, who, in the 13th century, employed a calf’s trachea for a pur) 
similar to that which led Ramhdor to use a tallow candle and Senn to emp! 
decalcified bone plates. Certainly no protest need be made when the gravi 
the case demands speed, if the Murphy button forms a part of the emers 
equipment, even though we concede with Moynihan that all mechanical de 
“have now no more than an historic interest.” 

Primary Reunion or Artificial Anus.—One’s first impulse in sucl 
emergency is to make an effort at conservation of the patient’s resources, 
to establish an artificial anus, rather than add further to the already exhaust 
invalid by any tedious sewing. When planning for this less serious procedt 
it is well to remember that the patient must later be subjected to an oy 
tion having a mortality of 27 per cent. (Gibson), in the restoratior 
the continuity of the gut, and that the making of an artificial anus is 
“one step on a perilous road to recovery,” as Singly has so fittingly put 
On the other hand, it must be remembered that immediate primary uni 
when properly done, consumes little, if any, more time, whether effected 
suture or by a mechanical device. Gibson, in a very complete résumé, quot 


by Johnson,”* found in one hundred and one cases in which an artifi 
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13 feet of bowel extended upward from the incarcerated bowel, which was not ul 
The ulcers were arranged in clusters forming more or less circular patches, ext 
all around the bowel, though more mesenteric than otherwise. The cause of the uk 
could not be determined as no obstruction to the circulation could be found. 

Case III.—In a review of 1500 inguinal hernia operations at the Massacl 
General Hospital, Boston, Mass., Lincotn Davis™ notes that there were eight 
One of these was a case of double hernia, in which abdominal pain, distentior 
vomiting developed after the hernia operation. At a second operation on the eight! 
perforated ulcers of the colon were found. Necropsy showed no direct conn 
between the hernia operation and the peritonitis, which was evidently the result 
perforation of the intestinal ulcers. 

Case I[V.—SELLENINGS”™ reports two cases in which perforation above the 
occurred prior to operation. In one case the patient was a woman with a hist 
left-sided inguina! hernia of many years’ standing, for which a truss had been worn 
hernia became irreducible and very painful, but within a few hours the patient 
the mass herself. After the reduction she felt severe abdominal pain, chiefly in th 


of the umbilicus, vomited several times and was prostrated. The temperatu 
101.6° on admission to the hospital; the abdomen was distended, rigid and t 
operation a round, solitary perforation of the ileum was found, and about eight 
inches distal to the perforation the gut was contused, showing signs of recent 
lation. The perforation was sutured, but the hernia was not repaired, owit 
patient’s condition. The patient vomited frequently during the first few day 
operation, but made a good recovery. 

Case V.—SELLENINGS’ second case occurred in a man who had a right inguit 
for two years and had worn a truss. On the day of admission to the hospital th 
came down into the scrotum, and was painful and tender. He also had colicky 1 
the abdomen but did not vomit. The abdominal pain became very severe and 
sent to the hospital during the night; the abdomen was moderately distended, 
tender, especially around the umbilicus. The scrotal tumor was painful on pres 
was reduced by manipulation. Temperature 102.8° F. At operation a single perf 
was found in the intestines similar to the one in the previous case. The gut distal 
lesion showed no gross alteration indicating that the compression had not beer 
as in the first case. The perforation was sutured; the hernia was not repair¢ 
patient recovered. 

Case VI.—MAcNAUGHTON™ reports a case of left inguinal hernia in 
attempt at reduction was made. The patient was relieved by hot fomentations 
administration of morphin followed by a small enema, which caused a movement 
the bowels. Later the patient became restless, and fainted when attempting 
up; the pulse was weak; the extremities became cold, and he died in a few hou 
autopsy an irregular transverse rupture was found in the small intestine in the left 
region; for fully four feet below this level the ileum, until it passed into the her 
sac, contained blood and mucus. The hernial sac contained nearly three feet of he 
small intestine, the caecum with an elongated vermiform appendix, five inches 
ascending colon, and a considerable portion of the mesentery; there were 1 
of strangulation. 

Case VII.—Morr”™ reports a case in a man who had had inguinal hernia 
months, for which he wore a truss. On the night prior to admission to the 
the hernia had come down and could not be as easily reduced as usual. The p 
finally succeeded in reducing it, and almost immediately after felt abdominal pair 
vomited. When admitted to the hospital the next day the abdominal pain was s 
and the patient was in a state of collapse. At operation a perforation in the small int 
was found, and below it a slight constriction of the gut. The perforation was sutur 
a careful toilet of the peritoneal cavity made, and a drainage tube inserted into the p 
The patient did not rally and died about four hours after the operation. 
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part ¢ I me 
vet eon | et with instance which the appendix could 
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resentins vitudi d of the ascending colon. But not infrequently ju 
the very base of the appendix alone appears, its further course, for the 
moment, 1s not discet I Chen, on hi ting the caput coli with the lett 
hand and slipping the right forefinger around the cecum we often feel 
mass behind the cut In many cases when the organ lies entirely within the 
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peritoneal cavity (Fig. 1)7 we succeed in pushing it forward and bringi 
tip into view, which then renders easy the completion of the operatior 
other instances the manceuvre is unsuccessful. Inflammatory bands 
standing are unyielding ; firm adhesions make the appendix absolutely im1 
able, it forming a unit with the intestine, or congenital anatomical rel 
hold it fixed posteriorly (Figs. 2 and 3). 

In such an emergency, in acute and sub-acute as well as chron 


S| 


the surgeon has to decide qui 
the best and safest procedure 
given case. 

Personally I believe it is 
patient’s interest not to insist 
forcing the further steps of the 
tion by way of the original incis 
to place a sand-bag under th 
right hip and proceed as follows 
out the middle between McBur1 
point and the anterior superior 
by placing thumb and third fir 
these two points and the 


upon the centre of the imagi 


onnecting the umbilicus with tl 
rior superior spine, and from 
make a second incision upwat 


the skin toward the region of tl 





ney, about 24 to 3 inches long 
portion id ‘ 
ts base, runs upward toward the kid: 


retroperitoneal tissue an did home a: After dividing the fascia 
} 


ituated within the general peritoneal cavity. a fold external oblique muscle and its mu 


ill around. 





lar substance in the same directi 
fibres of the internal oblique are cut across, bleeding vessels being 
diately caught and tied. Transverse fascia with parietal peritoneum ay 
in stout patients clearly marked by a layer of fat; they are als 
Now the retrocecal and retrocolonic space has been opened and 
dition can be explored under the guidance of the eyes. Usually | 
made this wound of the abdominal parietes funnel-shaped, the deep in 
shorter than that of the skin, in order to cut across as few fibres of the inter: 
oblique as possible. I always open the peritoneal cavity in the lower angk 
the wound, because the entrance into the peritoneal sac at this place is assur 
According to requirement the whole incision can be lengthened upward 
course of the further work. With the borders of the wound well held a; 
by means of broad blunt retractors, the appendix usually comes quick]; 
view and can now be followed up in its entire course to its tip, and be safel 
7 [leocecal folds and foss# in George S. Huntington, The Anatomy of the H 
Peritoneum. Plate cclxxxi, p. 272 
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and correctly dealt wit 


it is immaterial whethe 


intraperitoneally. The 


entirety : irrespective ot 


with the help of the a 


If McBurney’s intermuscular operation had beet 


sion starts from the mi 


and peritoneal wou 
outer end of the o1 


sion having been ma 


are left temporaril 


and closure of the | r wound is done 
according to gene! rules. If in acute 


or subacute cases 


due to gangrene, wit 


appendix, the cigarett 


safeguard, as in othe 


appendic itis, anda the 
facilitated on account 
downward course of 

} ] ] | 


being on his back. I 


gangrene we close uy 

of layer sutures. The 

always closed airtight. 
I first mentioned tl 


I did not find describe 


when discussing 


paper, “ Non-rotation 


Its Relation to High 


Aberrant P 


sition of tl 


the canal, the patient 


ON FOR RETROCAZCAL APPENDIX 


h. For the effect of the a ditional posterior incision 


r the appendix 1S completely or only partially located 
point is, to be able and expose the organ in it 


its length and course. That can be nicely accomplisl 


lditional posterior incision. 


1 ck ne, the poste! 


Idle of the superior lip of the 


Hat ransverse mus 

nd runs from there upward (Fig. <). the 

il peritoneal inci 
clamps which 


place. Drainage 


was encountered, 
infiltrated meso 
drain will be a 
cases of acute 
esired drainage is 


of the directly 


1 the absence of 
mpletely by means 
terior wound is 


procedure, which 





in the literature 
\. S. Vosbut 


f the 


ch’s 


Intestine : 


Retrocecal and }@** 
I nerit 


e Appendix,” read 


before the New York Surgical Society on 


October 9, 1912 (A? 


ated on it in the “ Fest 
former assistants and his 
of Leipsic on the occasi 
Wurmfortsatzes,”’ Deuts 


On November 5, 1 
Safe and Simple Meth 


Appendix ”’ before the 


cine. This has not be 


experience brought the 


i 


described, again forcibh 


discuss the method befo 
spite of its many points 
33 


ALS OF SI 


re our Association. 


RGERY, December, 1912). 


I 


Later on I el 


schrift,” dedicated to Prof. F. 7 rendelenburg by his 


successor in the Chair of Surgery at the Unive 


n of his seventieth birthday (“ Zur Chirurgie des 


he Zeitschr. f. Chir., vol. xxix, p. 321, 191 1). 
20, I read a paper on the same subject, entitled “ A 


d for the Extirpation of the Adherent Retroce i 


Surgical Section of the New Y ork Academy of Medi 
n published so far. 


A recent instructive personal 
value of the additional posterior incision, as above 
to my mind and impelled me to write this paper and 
| prefer not to cite this last case in 
of interest, because it was somewhat atypical and did 
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not, owing to pathologic peculiarities encountered, show all the advat 


of the additional posterior advance, as | had seen them in previous exper! 





I shall therefore pick out for illustration just a very few cases from a se! 
upward of thirty of this type, that have been operated upon by me 
of the above-cited plan within the last twenty-eight years. 

According to my personal records, the additional posterior incisi 
an adherent retrocecal appendix was done by me for the first time in 


As a matter of evolution variations of the operation were developed ac g 








i 
Pi | S ving ¢t i 
which cannot be properly rea l and 1 from the front. The one nearest t 
sents the typical pararectal i1 n, W ibandoned in case of necessity, the 
idded; the lower end of the latter rres] to the middle between McBurney 
superior spine and then runs backwar nd upward as long as required, dividing the 


to the character of the inflammation—acute, sub-acute, chronic—as well 
to. the possibility of a correct diagnosis previous to operating regarding 
position of the inflamed organ; that is to say, in a number of instances a 
was gained by means of the posterior incision primarily, sharp through all the 
muscles, or by the intermuscular approach, at the place and in the direct 
mentioned above for the additional posterior incision, or by a high 
muscular approach according to McBurney (Fig. 6) leaving out the prel 
nary entrance into the abdominal cavity from the front. ‘The variatior 

1. Anterior incision with additional lumbar cut: 

2. McBurney’s intermuscular operation with additional sharp in 
backward and upward from the middle of the upper lip of the mu 
peritoneal wound ; 


? 


3. Primary McBurney intermuscular incision, high above the ompl 





spinous line, without the necessity of an additional posterior incision ; 
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Case III.—Acute gangrenous appendicitis. Male, twenty-seven years. Ser 
ill for twenty-four hours; tenderness posteriorly and in front; some _ recto 


Admitted to Lenox Hill Hospital, May 20, 1919. Immediate operation: Para-rectal 








sion; only base of gangrenous appendix visible; organ retroczecal and firmly ad! 
additional posterior incision exposes a totally gangrenous appendix; removed 
breaking the organ; anterior and posterior cut closed; rubber tissue drain in upp 
of lumbar wound; uninterrupted recovery. 
Case I1V.—McBurney’s blunt intermuscular incision with additional sharp i 
backward and upward from the middle of the upper lip of the muscular wound. Boy 








Fic. 6.—A high McBurney incision; t lower end of the wound corresponds t 
line. It will permit to thoroughly exp to the inspection of the surgeon the appendix 
retrocecally, provided it does not run t far upward, and cecum with colon are movab! I 
the upward sharp incision can be added a wn in Fig. 5 
twelve years; interval operation at Lenox Hill Hospital, May 14, 1901. McBurt 
blunt, intermuscular division; caecum not found, even after placing patient 
Trendelenburg’s posture ; intermuscular incision continued inwardly (Weir) ; wide a 
sigmoid flexure to the right ; cecum away up, tightly adherent; appendix runs poster 
and upward, equally firmly adherent; impossible to reach for good surgical work; t 
fore posterior incision through muscles added; organ now fully accessible; thicl | 
firmly adherent to intestine and omentum; loosening; excision; suture; cure 
Case V.—Acute appendicitis. Male, twenty-five years. Two weeks prev 
peculiar attack of intra-abdominal inflammation. Diagnosis of appendicitis doubt: 
attending physician on account of the alleged absence of tenderness over McBurt 
point. Moderate sensitiveness posteriorly at time of consultation. Diagnosis: Apper 
citis ; organ situated posteriorly. Operation, December 12, 1906, at the Lenox Hill H 
pital. Blunt division of muscles (McBurney) above anterior superior spine; app 
does not come into view; finger palpates organ tightly adherent posteriorly; on attempt 
ing to loosen it, pus appears; incision lengthened inwardly (Weir), good access 
appendix cannot be reached as yet; closure of inner two-thirds of wound; 
division of muscles posteriorly and upward, with sand-bag under right half of p 


It becomes evident that a perityphlitic abscess had advanced posteriorly into the lun 
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muscles, the suppurating canal being about two inch«e ng; appendix itself ver 


funnel-shaped at insertion near cecum, contains thin fze« ext n; drainage 


( )f course, the surgeon Can (try in cases O! this type, to do away W 


y 





] 
} 
I 


sharp division of the posterior abdominal wall in one and the same lin« 


proceed by means of a high placed McBurney’s intermuscular operation w 


; 
Weir’s addition, for a wide exposure is usually required. However, 
will be encountered as | have just described them, where the czecum is situat 
so high that even a very wide intermuscular approach will still be 1 


insufficient and the sharp division of the muscles upward will become impe1 
tive. And it may be done without hesitancy, because neither important 

I) 1] 

I] 


nor blood-vessels are cut. Personally I have not observed a subsequent 


abdominal hernia in a single instance, even when, in former years, wide 


age with gauze tampons was done. ‘The careful suture of the wou 


layers with the insertion of a cigarette drain or a twisted piece of rubber 


| as practiced nowada makes the development of an abdominal rupture well 
nigh ‘mpossible. In one of the cases the local tonus of the abdominal w 
| 5 I 


was found to be impaired, evidently on account of the division of branche 


the twelfth intercostal or the ileo-hypogastric nerve which cross the 
here the right hypogastric region was somewhat bulging for a while, 
hernia did not develop. Such sequel, of course, can sometimes 1 
avoided and must be faced, when difficult, life-saving work is to be safel\ 


carried out. 
In emergencies, such as described, some surgeons practice primat 


sion of the base of the appendix, as mentioned above, and 


f 


attendance to its stump, follow an toward its 


tried this myself, but cannot see any advantage in such a course. It c 


is always the better plan to try to work from the tip to the base and 
complete exposure make the division of the base of the appendix the | 
step of the operation. In particularly difficult cases this procedure will als 


not lead to a successful removal of the entire appendix, except the | 


peritoneum alongside the large intestine is divided. Others abhor tl 
of making a second abdominal incision in an operation for appendiciti 


matter how complicated the case may prove to be. They cut through thi 


fold of the parietal peritoneum parallel with and on the outer side of caecum 
and ascending colon his allows the operator to pull the large inte 
inward and turn its posterior side up. However, it seems to me th 


went, surely less advantageous 





procedure is tar less a lvantageous lor ft | 
in case of acute gangrenous inflammation of the retrocecal appendix witl 


perforation and pus formation. Such an incision along the outer side of the 


gut enters the retroperitoneal space and is bound to open new avenue 


absorption and possible additional infection at a time when nature, in mat 
instances to be sure, had just succeeded in closing them, due to the inte: 
inflammation present. Besides—and this is the principal drawback 
incision intentionally unites the general peritoneal cavity, which in som 
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so far was but slightly or not at all involved, with the region of the 
of inflammation. Whereas, by adding the second, posterior incision, we 
the focus of intensest disease by the shortest and most direct route. \V¢ 
able to loosen and remove the appendix, no matter how long and tw 
it may prove to be, with ease and precision, watching every step, without 
ing in contact with the general peritoneal cavity, and we can drain, should 
appear necessary, in a most direct and natural way. 

Proceeding as above described, the surgeon will often be surprisé 
observe how the removal of a firmly adherent inflamed retroczecal appet 
which, at first glance, appeared to be a difficult and complicated task t 
cally, with one stroke becomes transformed into a comparatively eas) 
safe operation. 
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( Cui ( 

PHe und ! n the development of ephrosis 
recognized to be r that caus hbstruction to urinary outfi 
the kidney or urete1 his obstruction may be complete and constant 
event a permanent | ronephrosis de yps, Or 1t ma e transient 
plete when an intern { moc e hydronephrosis 1s preset 
event, the obstruct ree u itflow ne of the chi 
causation of infectio1 he eam, it being necessary only t 
offending organism t uce the ture 1 urinary tract infecti 
or severe tyr fF ew t the mat and varied cause of hydrone 
varying from an aberrant renal vessel or a congenital ureteral valve 
lute obstruct of t t e purpose of this paper to stu 
the factors which 1 ( m ince in conve g a relatively h 
hydronephrosis int nephrosis 

In O! ler h ¢ con ul Ve h; e electec I 
infection hydron es due to complete obstruction of the urete 
than the intermittent ncomplete 1 s, though the principles g 
the infection of all typ re more « ess the same. ( cally, the 4 
hydronephroses art ually due to accidental or purposetul ligat 
ureter during an operative procedure the pelvis ressure on tl 
from inflammatory 1 es or any growths, stricture of the ureter, ol 
by stone, produ mmatior congenital anomalies 

Barney ' was abl lect 4( Se m literature where ligat 
ureter had been pe ( ¢ of these itients recovered without 
toms of a ort. I] f the patients re ere fter a stormy convale 
which required 1 ( eve them. Six of these patients 
an infectior f the | ronephi s which required the nephrecton 
these cases are rat cult to fi literature and complet 
present only in the operative cases that required nephrectomy, the ta 
kidneys in the rem thirt re : ble l. From the 
point of our subj is of great interest to know that about 15 
of the cases of accidental ligati n ureter 1 tients result 
tion of th t m the « rim | standpon Lg 
of data is not available as to the spont us intection of hvdror 
after simple ligatior n some work of our own, where ligation at 
of the ureter had bee pan ( he cord at differ 

* Read before the American Si \ April 19, 1924 
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we frequently had infection of the hydronephrosis, when the operative wou 
over the spine became infected. We were able to ascertain that as a rule tl 
organisms found in 


pyonephrosis were th 





which were present in thi 

wound infections of tl 

back, 
In the case of fiy 

other dogs who died af 

ligation of the ureter 

period varying from eight 

days to two months aft 

the ligation, and in which 

no conditions had _ been 

introduced to favor 

fection of the uri 

stream, spontaneou 


developing pyonepht 





was found in two. © 
of these dogs died of d 
temper four weeks after 
ligation of the ureter 
Fine bacilli comm 
found in distemper 
mals were isolated fr 
the hydronephrosis. In 
the other animal dyi: 
two months after ligati 
of the ureter, Gra: 
positive bacilli and Gr 
negative cocci were four 
in the pyonephrosis. [1 
contrast, an animal dying 
of pneumonia five weel 
after ligation of th 


1 


ureter, had a_-_ é sterile 





hydronephrosis. 
These few clinical at 
B experimental observation 
Fic..1.—Dog 7-7. Twelve-hour hydronephrosis after ligation of are of importance in that 
ureter. A. Normal kidney. B. Beginning hydronephrosis. they show that the infe: 
tion of a complete hydronephrosis occurs in a definite percentage of cases. 
The experiments to be discussed in connection with this problem will 
consider contiguous intraperitoneal infections as well as the relation of the 

bowel and blood stream to infection of hydronephroses. 
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INFECTION OF PERMANENT HYDRONEPHROSIS 


. {sce nding Inf ction of a Possibl Route yor Inf ction of a H lron 
phrosis—The description of well-defined lymphatics in the wall of the urete: 
connecting the bladder and kidney has served as an argument to establish the 
premise that kidney infections may result from the infection travelling from 
the bladder to the kidney by way of the ureteral lymphatics. I believe this 
rarely happens and that the lymphatic drainage of the urinary tract is seg 
mental, the bladder and lower ureter draining into the hypogastric glands 
and the upper ureter and pelvis of the kidney into glands along the vena cav: 
near the hilum 
of the kidney. 

If, how 
ever, due to 
accidental liga 
tion and divi 
sion of the 
ureter in the 
course of a pel- 
vic operation 
the stump of 
the ureter 
comes in con- 
tact with in- 
fectious 
material, the 
possibility of 


infection of the 





developing hy 


FIG, 2.—Dog 20. Five-day hydronephr fter ligation of ‘the{us 


dronephrosis 


arises. This infection theoretically may involve the kidney by ascending 


infection through the ureteral lymphatics, by direct extension of the infection 


through the ureter or by involvement of the blood stream. 


To establish experimental conditions which would enable us to evaluate these possi 


bilities, sixteen dogs, whose urine was known to be sterile, were used. In some of thi 
animals a plastic exudat n the peritoneal surface of the bladder was induced by the 
colon bacillus. The ligated divided ureter became adherent to this plastic exudate on the 
bladder in several dog hese dogs were sacrificed from four to twenty-three days after 
the experiment had started. The post-mortem revealed a sterile hydronephrosis in six 
dogs, although a rather marked polymorphonuclear exudate was present in the peri 
ureteral tissue around the blood-vessels, frequently reaching to the sub-pelvic kidney fat. Ih 
two other dogs (6 days and 23 days) B. coli pyonephrosis had developed, though the 
opposite kidney urine, as well as the blood stream, was sterile. In these experiments the 


obvious inference is that the cut surface of the ureter coming in contact with infectious 
B. coli exudate resulted in an ascending infection which in two dogs resulted in 
a pyonephrosis. 


In contrast to these experiments are those in which a piece of gauze 
saturated with B. coli was wrapped around the undivided ureter. In these 
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experiments very little or no evidence of involvement of the ureteral lymy 

atics was found and the urine in the kidney remained sterile. In other exp 

ments, where a pelvic abscess was formed about B. coli impregnated gau 

and the ligated cut end of the ureter was incorporated in this abscess, 

nephrosis was usually present after two to four weeks. In these animal 
was difficult 
say whether thi 
infection h 
been caused 
direct extet 

* of the infect 
by continuity 
had sprea 

§ the kidney urine 
via the ly 
phatics, or 
the result 
blood stream 
fection. 
impression 
that lympl 


involvement w 





not responsib! 
for the infecti 
in this grou 
animals. 

In general, 
may be sai 
that a hydrone 
phrosis devel 
ing because ra 
ligated, divid 


ureter may 





come. infecte 
Fic. 3.—Dog 11. Six-day hydronephr ter ligation of ureter and control vu the uretet 
: lymphatics 
the cut end of the ureter is in contact with infectious material. I do 
believe that this route is a common one or that it compares in frequen 
infection of the urinary tract by other routes. 

The Relation of the Bowel to B. Coli Infection of Developing Hyd) 
ne phroses—There are several clinical and anatomical facts that point to the 
bowel as a possible source for B. coli which are so commonly found in urinary 
tract infections. B. coli have been isolated from the blood during the process 
of infectious diarrhcea. Pyelitis in children has been noted most frequent! 
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with the incidence ¢ 


PERMANEN’ 


1f summer diarrhoea. 


several authors have mention 


occurrence of constipation in pyelitis cases. 


Anatomically, F 
right kidney and 
though he demon 
strated these fine 
lymphatic connec 
tions in but 20 per 
cent. ot the bod 
ies examined, the 
theory of passage 
of organisms 
from the bowel to 
the right kidney 
has been rather 
firmly established 
in urological liter 
ature. In reading 
Franke’s articles 
on this subject, 
and in studying 
his drawings of 
i n j ected lvm 
phatics between 
the cacum = and 
the right kidney 
capsule, the Ppossl 
bility of infection 
of the kidney by 
continuity from a 
diseased appendix 
or inflamed bowel 
adherent to the 
peritoneum Ovel 
the kidney, is ob 
vious. It is ques 
tionable, however. 
how possible it 1s 


for infection to 


has described lymphatics connecting the 








travel by the lymphatics from the bowel to the | 


lesion of the bowel or inflammatory process in the bowel which would caus 


adherence of the bowel to the kidney capsule, 


lt is questionable because th 


lymphatic vessels between the bowel and kidney capsule are very small, rela 


and inconstant. 


tively few in number. 


The lymph flow from the intestine 
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appendix is to the mesenteric glands and not toward the kidney. Last! 
is not definitely known that organisms leave the normal or slightly damaged | 
bowel to gain access to the lymphatics other than the mesenteric glands | 


The presence of organisms in the mesenteric glands is by no means syn 





mous with kidney infection or blood stream infection. 

The striking work of Ravenel,‘ Calmette,® and Griffith,’ on the pas 
of tubercle bacilli and pigment through the normal bowel mucosa makes it 
seem very pt 
able by anal 


that other 


teria might 
trate the normal 


mucosa ] 


bowel. TI 
and Embel 
von Picker, 
others have 
ported expe 
ments whi 


seem to favor tl 


point, whils 
Opitz,® 
Neisser,'” in 


fully condu 
work throw ¢1 
doubt upon it 
Author’ s 
perimen 
on Doas.—} 
periments wet 


conducted 
% : thirtv-seven 
e nd to study th 


sibility of t! 





passage of | 


Fic. 5.—Dog 12. Eleven-day hy 1ephrosis after, ligation 


teria, esp 
the colon bacillus through the normal and pathological bowel wall to the mes« 
teric glands, to the blood stream, or directly into the urinary tract through tl 
lymphatics. A hydronephrosis was established on the right side by ligat 
of the ureter, to serve as a filter for any organisms reaching the urinary tr 
on that side. Controls were studied and experiments conducted to ascert 
the effect of introduction of large amounts of actively growing B. coli into the 
intestinal tract of dogs during fat digestion, during periods of marked consti 
pation or prolonged diarrhcea,and after obstruction or traumatism of the bowel 
Injection of B. coli into the mesenteric glands, and transplantation 
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impregnated B. coli gauze into the mesenteric glands was carried out to 
attempt infection of the hydronephrosis via the lymphatics. 

In obtaining material for culture at post-mortem, the abdomen was opened 
with sterile surgical technic. Bladder urine. right hydronephrotic urine and 
left kidney urine were taken for culture. Tissue culture of the mesenteri 
glands, kidney parenchyma and liver parenchyma were made by putting the 
tissue through a sterile Rosenow grinder and using the tissue emulsion it 
ascites bouil- 
lon and ascites 
blood for cul 
ture. Hearts 
blood was 
used for cul 
ture. Culture 
of the urine by 
aspiration 
from bladder 
was obtained 
by exploratory 
laparotomy in 
practically all 
experiments 
and all dogs 
with organ 
isms in their 
urinary stream 
were excluded. 

\s the de- 
tails of the ex 
periments have 
been published 
elsewhere 
only the con 
clusions de 


rived from 





them will be 
given,! 

(1) In control dogs with normal intestines, the mesenteric glands contain 
bacteria in over 50 per cent. and contain B. coli in 33 per cent. of the glands 
examined. These facts speak conclusively for the passage of organisms from 
the normal bowel to the mesenteric glands. 

(2) Injection of large amounts of actively growing B. coli into the nor- 
mal gastro-intestinal tract of dogs was associated with the presence of B. coli 
or a B. coli-like organism in the urinary tract of three of eleven dogs. It is 
probable that these organisms reached the urinary tract by way of the blood 
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stream. The lowered resistance of these animals afflicted with distem 
seemed to predispose them to infection of the urinary tract. 


(3) Moderately prolonged constipation and diarrhcea in dogs was 


w 


associated with relative increase of organisms in the mesenteric glands or w 





= a wrinary tra 
infection. 


( 1) Obstre 


tion of the larex 
Lowel, or trau 
matism of 1 


bowel is ass 
ated with 
mereased = b 
terial content 
the mesente 
glands and ut 
nary tract in! 
tion occurred 
two dogs. 

(5) No ( 


dence was fort! 





coming th 
organisms rea 
ing the me 
teric g lan 
from the bow 
tended = to 
volve the ul 
nary stream 
way ot the | 
phatics. lt 


probable t 


] 


fk ranke's 





pothesis in tl 


Fic. 7.—Dog BB. Thirty-eight-day hydronepht from ligated ureter. Deat} COB HnReECT I 


miratory d Steyr lronep 
ira y d I 


would appl 


1 


only to those instances where a diseased bowel or appendix was in cor 


with the peritoneum overlying the kidney. This explanation obviously woul 
not include the great majority of kidney infections. 

(6) Cultures of live tissue, bile, and hearts blood were uniformly steril 
and led one to believe that organisms leaving the normal intestine do so 
small numbers and are at the most but transient inhabitants of the blood 
liver tissue. 

(7) The significance of the passage of intestinal organisms through no: 
mal as well as pathological bowel wall to the mesenteric glands cannot 
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overlooked. While it is undoubtedly true that these organisms rez 


vy small numbers and inconstantly, it 


blood stream in but relative 


lowered resistance 


virulence of 1 


less, possible that increase 


the host as 
well as actual 
lesions of the 
bowel wall 
would = great! 
increase tl 
number of 
organisms 
reaching the 
blood — stream. 
This conclu 
sion would 
accord with the 
clinical relation 
between gastro 
intestinal 
lesions and uri 
nary tract 1n 
fections. 

It is possi 
ble, therefore 
that a develop 
ing hydrone 
phrosis in man 
may be infected 
from. organ 
isms reaching 
the blood 
stream from 
the bowel. 

Blood 
Sircam Infe 
tion of Hydro 
nephrosts. 
From the fore 
going material 
it becomes ap 
parent. that 
blood stream 


means of entry 





hydronephrosis. 
I 


years ago Beidle at 
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were rapidly secreted into the kidney urine, after their introduction 
the blood stream. To convince ourselves that B. coli were thus « 
secreted into the kidney urine after injection into the blood stream, 
dogs were used. The right ureter was divided and a fine canula pl 
into its proximal end. Cultures of the right kidney and bladder urine were 
taken for 


» vl SP ps — ee trol. 


~~ © -* 


Two cul 
centimetres of 
B. coli susy 
sion in salt s 
tion were injt 
into the fem 
vein, and cultur 
were taken ey 
few minutes 

the right divice 
ureter as well 
from the bladder 
urine. After 
minute, 4 to 6 
drops of rig 
kidney urine g1 

17 to 20 colonies 
of B. coli. \ 


creasing number 





of colonies were 
present from tl 

right kidney urine 
at intervals of 4 
to 35 minutes 
after the intra 





venous = injecti 
of B. coli. Aft 


35 minutes only 











one colony was 





, 7 4s 
grown. Thi: 
shows that B. colli 
: in the circulating 

Fic. 9.—Dog GG. Seventeen months sterile hydronephrosis from ligation 
of ureter. Intravenous injection of B. coli nine months after ligation did not blow rd are very 
infect the hydronephrosis. . , 
rapidly _ secreted 


into the kidney urine and that after 35 minutes have practically disappeared 
from the kidney urine. This is of special interest in establishment of infe: 
tious lesions in the urinary tract because without obstruction of the urin 
outflow it is probable that the organisms are very rapidly eliminated in the 
urine and produce no lesions. 
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intravenous injection of B. coli. From these experiments it seems 
fiable to conclude that at some time between two and three months 
ligation and division of a ureter the resulting hydronephrosis cannot 
infected by the way of the blood stream. If by inference these results 
be applic 
the humat 
is ol 

that th 
danger 
fect 
complete 
dronep! 
is in the 
three n 
of its de 
ment. 

The a 
pan y 
illustrat 
indicate 
degree 
atrophy 
kidney ] 
chyma a 
as the dil 
of the ki 
pelvis f 
ing ligat 
the urete1 
the dog 
intrap 
pressure 


in sever; 





the hyd 
phrose 
Ove! } 


months’ 
Fic. 11.—Patient died after prolonged labor. Autopsy revealed tion ga 
bilateral hydronephrosis about Ic 
pressure of mercury. The fluid in the hydronephritic sac was straw « 
and slightly cloudy and the data on p. 531 was obtained from examin 
the 18 months hydronephrotic fluid. 
Compared to the figures for these substances in normal dog urine th 
present in very much less quantities, but nevertheless show many 
constituents characteristic of urine. 
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THE FATE OF THE FRACTURED CARPAL NAVICULAI 
By KeLLoGca SprpEeEp, M.D. 


or Cuicaco, Iu 


THE position of the navicular bone in the carpus is probably on 


of its injury in falls on the hand or similar traumata, such as backfir 


i 


when cranking an automobile engine. Although the bone lies in 
nates the proximal row of the carpus, its position changes over a w 
in all wrist movements than any other carpal bone. This bone attempt 


to ally itself with the distal row. If falls are sustained on a hand 
adduction, the navicular bears much of the brunt of the for 
sion of the wrist and the conveyance of force to the forearm. N 
fracture with or without dislocation of one or both fragments 
frequent occurrence. 

The blood supply of all the carpal bones is rather scant, arisii 
terminal branches of the radial and ulnar arteries, which spread 
periosteal branching without the formation of a true nutrient arte! 
blood reaches the bone via the ligamentous attachments The 1 
receives its supply from small vessels which enter about the middl 
bone and spread out as indicated in the periosteum to supply both th 
and osseous tissue. As the usual site of fracture of this bone 
middle, because of its peculiar anatomical position, the blood supply 
seriously interfered with immediately inasmuch as these small vess 
off by the trauma. Even the ligamentous supply can be cut off by la 
Men sustaining carpal injuries may not present gross deformities, 1 


or much immediate change in function, so that a large proport 


fractures are overlooked clinically. It is also true that even whet 
is made of the wrist a fracture may not be noticed. There results 
quently non-recognition of the fracture of the navicular; advice ¢ 


use the wrist. Baking, forced passive movements and active movement 


insisted upon and no fracture diagnosis is made until weeks, months 
later, when the dysfunction becomes so prominent that someon 


the condition correctly from the symptoms and a skiagram. In some 


not only is the navicular fractured, but one of the fragments, usual] 
proximal, is dislocated out of position in relation to the radius and the 


rounding carpal bones. This fragment dislocation may be accompani 


its companion in the proximal carpal row, the lunate. It is not my 


( 


to go into the symptomatology, but to attempt a description of tl 
the bone. 


The course of the life of the navicular after a fracture mav take ei 


two different paths. Fracture without separation (dislocation) of fray 


or with impaction, which is recognized and treated by early and pr 
* Read before the American Surgical Association, April 18, 1924 
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living, and may have its normal smooth or shiny surface. When an attempt 
is made to remove the bone fragments, they are found to be quite friabl 
if care is taken to remove them en masse, one finds that the bone has become 


a mere shell of surrounding cartilage and cortex which encloses a yellow 





like material. This internal portion of the bone is all that remains 


former rather dense cancellous tissue of the body of the navicular. It 
easily be scraped and lifted out from the enclosing shell. There is e1 
and absorption of bone grossly evident at the plane of fracture, and alt] oh 
only two fragments could be made out in the skiagram, three or mori | 
be found in the specimen. Overlying shreds of old capsular ligament may be 
adherent to the bone, especially at the tubercle. As a rule the joint capsul 
has completely healed and is represented by an abnormally thick wl 
fibrous material. 
Specimens of the untreated fractured navicular removed withi 
months after the time of injury, show on microscopic examination that 
main mass of the cancellous bone tissue is dead. No normally staining 1 
can be found in the bone cells. At the fracture surface two general cha 
can be noted, one regenerative, the other degenerative. There is a very 
effort at new bone or callus formation. This is really only in mict 
areas. The main change is degenerative. The mass of cancellous tissu 
the fracture plane has lost its cellular identity. Extending from the f1 
surface is an invasion of small round cells in which are scattered mat 
the osteoclastic giant multinuclear cells marking a steady progressive al 
tion of the bone. The cortex and cartilaginous rim usually present a 
resistance and around the edges of the bone the section shows cells and 
with practically normal staining reaction, evidently still alive. The main 
of the cancellous tissue, however, is dead. 
After four or five years the whole interior of the bone is soft and fat 
n section of this material nothing is found but fibrous tissue, no fat, n 
of bone cells or lamellz. Around the bone edge the shell is compose 
cortical bone with a few rows of bone cells containing nuclei and with 
healthful cartilage covering where it should be present. 
After a study of a series of these fractures at varying periods aft 
original trauma, I feel justified in saying that the original fracture inter! 
ence with the blood supply cuts off nutrition to the cancellous structu 
Should the condition be recognized and sufficient rest be offered the bor 


revascularization with a saving of the bone may result. In the negle 
cases bone death rapidly ensues, and the process of malacia or osteopo 
begins, ending in complete absorption of the main mass of the bone. 

far as I can determine we must revise our ideas about the influence of 
synovial fluid on these fractures. !t has formerly been taught that the irt 
tive effect of the synovial fluid led to destruction of the bone, but 
sections seem to prove just the opposite, namely that the synovial fluid offers 
sustenance to the superficial layer of cartilage and cortical bone and maintains 


the nutrition of the cells for years. 




















THE FA 
The new hone 


the presen Ir U 
effort to stiffen tl 
patient from pain. 


Using the clini 


injuries, there is n 

of the tra tured 

occurred, | belt VE 
more 


unrecognize 
promises the qui 


gains nothing 


al 


THE | 


A ( 


I S 
tad 
On 11 
slocated 


rTURED ( 


evidence 


Vising immedla 


avicular. If 


live, 


nes must be a react 


that is, it 


bid 


consequently 


Ss a 
e 
"1 
LicsS 
lw ee S 
~ 








THE REGENERATION OF THE MENINGES 


IN A previous paper 


when injured 


cent structures. 
to the repair of an injury elsewhere in the body with the exceptior 
external surf 
no further reaction takes place and against which the inner 
dura is forme 
of repair in the dura prevents the formation of adhesions and acts 
for the reconstruction of the dura. Reason was found for 


the cells on the inner surface « 


the polyblast 
intact dura. 


In view o 


By Maxweti Lear, M.D. 
AND 
SAMUEL C, Harvey, M.D. 


or New Haven, Conn 


FROM THE SECTION OF SURGERY, YALE UNIVERSITY SCHOOL OF MEDC 


THE PIA-ARACHNOID 


heals rapidly without the formation « 


ice of the arachnoid acts as a limiting membrane 


d. This impregnability of the arachnoid surface 1 


f the newlv formed dura 


s or fibroblasts of the organizing blood clot, 


f these findir 


of the pia-arachnoid when the site of its injury was covered 


lt was supposed that under these circumstances a similat 


take place an 


Healthy adult dogs were chosen as the subjects of these expe 
the operative procedures carried out with complete surgical 


ether anzsthe 


| that the pia would heal also without adhesions. 


sia. The skull was opened in the parietal region with 


evidence was presented to show that th 
f adhesions 


The mechanism of the repair of this membrane 


al 


igs it seemed of interest to investigate 





trephine and the defect enlarged with the rongeur to a size of about 8 


cm. which w 
the convexity 


injure the pia 


In the first series of these experiments the pia over the corte 

from the line of dural incision, was touched with the tip of a sp: 
had been brought to a cherry red degree of heat. 
a coagulation of the pia-arachnoid together with a thin layer of th 
cortex. The dural flap was then replaced and carefully sutured 
rupted fine silk sutures. 
silk sutures, care being taken to obtain accurate approximation. 
series of experiments the same procedure was employed with th¢ 


that the injury to the pia was obtained by plunging the point of 


as roughly rectangular in shape. A curved 
upward was turned down, great care being take1 


and to protect the inner surtace of the dura from 


clamp through it into the cortex and spreading the points 


D356 


This immediately 


The wound was closed in layers with 
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out the field with here and there a large flat cell with a single nucleus. The large 
found throughout the regenerating area and are undoubtedly macrophages 
Protoco, III, Dog No. 5.—Operated upon September 20, 1922 and _ sacrif 
October 4, 1922, duration 14 days. 
Gross Description—The dural wound had healed per primam. Adhesion 
present at two suture points but the remaining seven suture points were not a 


to the subjacent pia. The dura stripped away readily from the underlying 


but carried with it a fine granular surface intimately connected with the under] 
- x brain The cortical  surtace 
>" ae a ae 
ey o's “a3, > ‘S'S somewhat rough and had 
> re | <. : Ge . ‘ 
was Gy . : appearance but showed no di 
x Vel ~ “>> 4 
. & oo ee 7. Ibe gross injury. 
“ ‘ rs og*%, d ft 5 ‘ 
, =r Se e* ~ Microscopic Examinatios 
I Ae id ee section through the area ment 
ets 2 PF oF pp Se © ; 
-” y 7 7 ] 
a oe - - above included the dura and the 
-~ s CT pe & 
orth e — a a OS ing area of the damaged pla-arat 
va Pg ar y r and cortex The dural port 
7 *-, > > . v. 4 ‘ 
Se = =" sc: . ses normal, intact dura but art 
ed {p} - ~~ - ~~. it on the pial aspect there ar 
a —_ ~~ EE - ous fibroblasts and some more 
al ae = 
_— — a 5} fibrous connective — tissue On 
- ~ ~ 
. = ~S oe ° cortical side there 1 i definite 


a ~~ << no eageae 
™“ ~ ~~ = hy] 1c “tivi it] | 
, * Boa ilastic activity with a dee 


Pa at = — fibrous tissue The entire 
- ~ ans i process involves the dura. p 


s = =~ = wat Sonia, arachnoid and merges then 
Fy ~ one compact layer which I 
—, 8 at = —o— tion in gross, was pulled 
-_ eo =~ ; bey ae , the cortex, ¢ irrying me 
“= : ~ 5 * the dural portion 
xago ¢. —-S -* y= Protoco, IV, Dog No. 4.— 
= — —— = ated upon September 26, 1922 
_ sacrificed on October 2 10 
En : ar - —— i, 8 _ l : A tion 16 days 
Healing of damaged area below normal du ving Coase Ditscbittion—The d 


wound had healed per primam 
was an adhesion at one suture point but the remainder of the sutures were fre 
pia-arachnoidal surface. The dural surface when peeled away from the cortex w 
except at the site of the cortical injury where a granular mass was adherent to th 


[he brain surface seemed clean and was not definitely lacerated but had a son 


velvety appearance. There was no evidence of gross adhesions between the dur 


the pia. 


Microscopic Examination ry ction, like the preceding one, shows 
formed compact dura. The portion of the membrane directly overlying the dan 
cortex is adherent to the healing process beneath it. The form of the adhesion 


of a continuity of structure of the normal dura and the fibrous tissue which is being 


down over the damaged cortex to replace the injured pia-arachnoid. As in the prec 
section there is no point of difference between the dura, pla and arachnoid, th 
forming one homogeneous layer of fibrous tissue which has peeled away from the 
jacent cortex, carrying a portion of it along. 

Proroco. V, Dog No. 3.—Operated upon September 15, 1922 and _ sacri 
October 3, 1922, duration 18 days 

Gross Examination.—The dural wound had healed very well, with one point 


adherent to the cortex, the others being free. In the centre of the dural flap and over! 
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previous examination, but more advanced. What seemed to have been dura st: 
away from the cortex is actually one layer of tissue including normal dura wl 
lined by a thin membrane of young fibrous tissue of varying thickness resembling 
arachnoid and below this layer some of the cortex. The process of the healing 


cortex, pia-arachnoid and dura into one cicatrix is complete. 

Protoco. VIIIl, Dog No. 10.—Operated upon on January 8, 1923 and sacr 
February 15, 1923, duration 38 days 

Gross Description—The dura easily stripped from the underlying structuré 


was covered with a brownish mass of tissue which was recently organized blood 
Sutures were everywhere heal 
on the inner surface of the 
were covered in by glisteni 
brane. The cortex showed a 
ecchymosis and was swolle 
lar in appearance. The genet 
was that of the healing of a 
injury rather than of one produ 
the time of the operation 
Microscopic Examinat 

dura shows a thick laye1 


tissue which on its corti 


gives evidence of a_ recent 
process with free blood c 
cells and fine’ granulatior 
Che picture is probably di 
recent trauma On the cort 


face the brain is free of pla 
except where the membrat 
damaged or out of the experi 
field. One portion of the 


tion shows the dura joined 





granulation tissue and son 
Pic 3 Protocol IV. sixteen day ‘ power). ° ry 
A. Normal dura covering site of injured pia-arachnoid down cortical substance: rt 
B. Point of continuity of healing between dura and ; F / ' , +] 
new pia. co taser at Bhenes tseeue wi ee pl ead corre sponds to the ae er thie 
dan iged pia-arachnoid. Dand D'. New d-vessels caused by stripping the du 
ng beneath layer C. . 
trom it 
Series I1—Protoco. I, Dog No. 260.—Operated upon July 2oth, sacrif 
August 28th, duration 39 days 
Procedure.—Decompression left side, dural flap turned down and then stitcl 


into position. No damage done to pia-arachnoid. 

Gross Examination—No adhesions. The dura was everywhere completely 
Sutures show plainly through the lining of the dura and at one point wher: 
have retracted new dura had been formed completely filling in the defect 

Vicroscopic Examination—The pia-arachnoid underlying this area shows no « 
of damage, and no adhesions. 

Protoco, Il, Dog No. 2114.—Operated upon July 19, 1923 and sacrificed A 
28th, duration 40 days. 

Procedure.—Large decompression flap turned down and the dura reflected 
ward without any injury to the pia. At the lower edge of the area exposed bet 
normal dura a mosquito clamp was struck through into the brain and spread 
cause a defect in the pia-arachnoid. The dura was sutured back into position w 
rupted silk. A small amount of blood clot was left beneath the dura 


Gross Examination.—Adherent only at the point of puncture. Here on sepa 
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surface which was to lie over the injured point in the arachnoid was 
touched even with saline and the damage to the pia-arachnoid and cort 


made by thrusting in a clamp and spreading the jaws on withdrawing 





It is certain then that the area of dura reacting to the pia-arachnoid 11 
was not in any extent itself damaged. 

The second possibility that suggested itself was that the presence of 
alone might induce a reaction on the part of the dura. An experiment 


tried in which the pia was not injured, but the dura opened and clos 
exactly the same fashion as in the other experiments. A small amount 
blood was left between it and the arachnoid but no adhesions resulted. 
might have been expected from the fact that the dura will fill a def 
itself without forming adhesions to subjacent structures (by means of 
resolution of the blood clot filling the defect). Whether or not the pre 
of blood induces any inflammatory reaction in the dura is not determi 
and will be the subject of further investigation. In the presence of an 
arachnoid it does not produce adhesions. 

It is known then, that a necessary premise to the formation of adhe 
between the dura and the pia-arachnoid is injury to the latter. The inju 
these experiments included damage not only to the pia-arachnoid, but 
cortex also. Might an injury thus extensive be necessary in order to o 


such a result? We think not, for in certain instances there were adhe 


about the sutures placed in the dura. The injury here was undoul 

caused only by the abrasion of the arachnoid by the suture itself, as ext: 
care was taken in the placing of it. Such an abrasion could scarcely do 1 
than damage the lining cells of the arachnoid; certainly not the cortex, pr 
ably not the pia. It is felt then that the essential point in the formatior 


the adhesions found in these experiments is the injury to the outer cells « 
arachnoid. In certain areas of the meninges where the arachnoid and | 
widely separated, as in the basilar cisterna and over the cord, such i1 
would probably not involve the pia, which might well act then as another lin 
ing membrane. However, over the cortex the septa are so numerous, and 
lacune so shallow, that any reparative process in the arachnoid will pro! 
stimulate a similar reaction in the pia, and if sufficiently severe, in the « 
itself. The essential factor is, then, the damage to the superficial laye1 
the arachnoid. 

It is of interest to consider the reasons why the arachnoid and the du 


react in such a different fashion when healing. It had been noted previ 

that the cells, which in the healing dura come to form the inner laver. 
apparently derived from either polyblastic or fibroblastic cells originating 
the adjacent tissue and not derived from an ingrowth of the cells lining 
notmal dura. They meet at the arachnoid surface an impenetrable bart 
On the contrary, the cells concerned in the organization of the injured ara 
noid do not meet such a barrier on reaching the overlying dura, but | 
directly into it, and the dura takes part in the inflammatory reaction. | 
two reasons then, the one that the lining cells of the newly constructed dura 
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reparative action in the pla-arachnoid, it may he 


dura 1s not lin with true endothelium, but rather by 





undergone a certain metaplasia, from meso-blastic elements. in ordet 
the same purpose, 

Support for th nion is derived from the experiments of W. C. | 
who found that mesothelium could be formed from mesencl 
life. Lewis State “Tt seems pt bable that e1 
tiation trom the primative mesoderm, while mesothelium is more jn ¢ 


ot a transtormation in the form of the cells. due t 


{ vironment 
observed in tissue cultures the actual transform ft mese 5 
into the flat mesothelial forms. He interprets thes servations 
with those of W. C. Clarke, as indicating that: “In the heali: g : 
of the mesothel ul ning tl e peritone ul. ple ural serous 
mesothelium may mm the subjacent mesenchyme by the chang: 
of its cells, ar the repair after abrasi the mesotheliur 
necessa ug] spre ng ( é ( theliu 





} ( ( Silas! 1 T 
. " ] — . 1_] 1 1 ' 
Surmuse that the ( . would occur with equal east * that mesothel 
revert to mesenchymal cells under the stimulus of an inflamm 
“eo | , , 

his probably takes place in the peritoneum, the pleura, and t 

whose a jacent suri! es be rye ad erent i the ] htest nr cat 
Tit EY \ i 

such adhesions « not take place whet dura re gvenerate ver tl 

nia-arachnoid. is « 1 hat tl ] tas 1: 7 

pla-arach 1d, 1 ence that the latte Is lined 1 more hich] ‘ 


tiated form of cel When the inteerityv of this mpaired. tl 


thelium enters into the repair of the inju ind the t 





become adherent 

lhe clinical application of these findings is of interest. but lat 
latively so. It is understandable, that in order to have adhes S 
not necessarily be any injury to the dura. « n other words. that 
to the lining cells of the pia-arachnoid will result i lhesions. It is a 
that this injury m: e exceedingly slight and the frequent 
sions at Operation ; it necropsv is thers ( 1 sing \ 
injuries, mild atta f encephalitis ar f the so-cal] ‘ 
and even the mening il reactions that occu it th nset mat 
diseases, mav of thet elves he sufficient to cau ( ug mace 
arachnoid to lead t hesions which later in life m ( clinical in 

SUM MARY 

The lining cells of the pia-arachnoid are more highly difieret 

those of the dura and therefore are more stable in chat cter. The li 3 
of the dura are 1 thelium derived from the mesenchym 


stable and readi enter into any adjacent inflammatory ction WI 
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destroyed they are replaced by the transposition of mesenchymal eleny 


into mesothelium. 

The inner surface of the dura does not act as a limiting membran« 
presence of an attempted repair in the underlying meninges, but on thx 
trary enters intimately into the process. Consequently the pia-arachnoid 


injured becomes adherent to the dura, and heals with adhesions. 
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THE TOXICITY AND RATE OF EXCRETION OF CALCIUM 
CHLORID FROM THE BLOOD STREAM 


By Joun P. Bower, M.D. 


W IN SURGERY rHE MAY I VDA 





WaLTMAN Watters, M.D. 


or RocHuesterR, MINN 


| ‘ ; \A. 
DuRING the last vO years patients in the Mayo Clini 


tive jaundice have been given pre-operative injections of 5 c. 


calcium chlorid solution daily for three days prior to operation 
lower a prolonged blood coagulation time, and thus diminish the 
| 


Such procedure has justified itself 11 


post operative nemorrnage. 
on jaund ced patie nts, as reported by ludd and Lyons 
In the therapeutic use of any substance its toxicity is of 


Ss of prime imp 


particularly when the medicament is to be given intravet 





nously. In the 
7 Ocean a ey oe MH. nhebvtrirun tassiaene 4 
management Ot certa Ot the patients with obstructive aundice the que 


has arisen of just how much calcium can be given safely intravenous 


over how long a period. This led us to undertake the study of tl 


excretion of calciut hlorid when injected intravenously in norma 
diced dogs. Joseph and Meltzer have found 444 mg. for each 
body welg! t to be the | thal dose of ( 


alcium chlorid injected int ( 
a solution in which the crystalline salt is in molecular solution, so t { 
contain 0.444 gm. They injected this solution at the te of 1 


In general ouf results show a lower lethal dose than that reported by Josepl 


and Meltzer Carrving outa tec hnic of constant injection at the ra 


a minute of a 10 per cent. aqueous solution of calcium chlorid, we 


] ] ] ] ’ : y or f —T ‘ ' 
average lethal dose normal dogs to be 256.4 mg. tor each kilog 
weight, and in jaundiced dogs 386.6 mg. for each kilogram of body wéight 


mi « 


There is no doubt that the lethal dose of calcium chlorid varies with the 


rate of its intravenous injection in both the normal and the jaundiced 
and cons« que ntly its toxicity increases as the speed of the injection is incr¢ 
In one of our animals 154 mg. for each kilogram of body weight, when inj 


in five seconds, was sufficient to produce death 


his again emphasizes the 
necessity of injecting solutions slowly intravenously. It is of inte1 
it required twice the amount of calcium 


1 


chlorid intravenously to 


blood serum calcium content * of the jaundiced dog to the same level as that 


y 


of the normal dog, in spite of the fact that the blood 
practically the si 


calcium content is 


ie jaundiced and normal dogs before and afte1 





* We are indebted to Miss Helen Ross of the laboratory staff for th 
estimations of blood calcium in these experiments 
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injection of a lethal dose; this suggests a calcium deficiency in the jaun 
animals which is not otherwise apparent. 

The rate of excretion of calcium chlorid from the blood stream aft 
intravenous injection in various amounts in normal and jaundiced dogs, 


ley 


injected in 10 per cent. solution, is dep 







on the amount of solution injected. | 


046 
Gm. for kg, ing small doses of calcium chlorid, such 
CaCle , ’ s : 
therapeutic dose (8.25 mg. for each kil 
of body weight) it was observed that elin 
tion from the blood stream occurred in 
0.56 one-half to one hour (Fig. 2). From fi 
0.5 six minutes after the injection, the 
serum calcium content in the normal wu 
diced dog was elevated from I to 2.5 mg 
U.27 each 100 c.c. After the same intery 
elevation in jaundiced dogs was from oO 
mg. (Fig. 2). Following the inject 
larger doses, such as ten times the theray 
dose (82.5 mg. for each kilogram 
weight) complete elimination from the 
stream occurs within four hours. Five 
utes after such an injection the blood 
calcium content in normal dogs is el 
14 mg. for each 100 c.c. and in jaw 
dogs, 7.2 mg. (Fig. 3). The latter obs 
lends itself to conjecture concerning. thi 
mate fate of calcium injected into an 
onos with obstructive jaundice. 
Cotmparison of Therapeutic 
Dose Calcium Chloride RATE OF EXCRETION OF A THERAPI 
With Lethal Dose OF CALCIUM CHLORID GIVEN 1] 


Normal Dogs, 


7 . NOUSLY IN NORMAL ND N TAI 
EEKT} Jaundice Dog tes ’ , 
DOGS 
HF iG. 1 Compirison of therapeu ; : 
dose of calcium chlorid with let! L/o oR. Vormal. Body weight 10.7 


lose. 


therapeutic dose was 8.25 mg. for each kil 
body weight, making a total of 0.88 c.c. of 10 per cent. solution 

May 8, 1923, 0.88 cc. of a 10 per cent. solution of calcium chlorid wa 
Normal blood serum calcium was 8.0 mg. for each 100 c.c.; ten minutes after 
it was 9.2 mg.; thirty minutes after, 8.6 mg.; forty-five minutes after, 8.4 mg 
after, 8.6 mg, and two hours after, 8.8 mg. 
May 10, 1923, 0.88 c.c. of a 10 per cent. solution of calcium chlorid was inj 


alter 


Normal blood serum calcium was 11.5 mg. for each 100 c.c.; ten minutes 


it was 14 mg.; fifteen minutes after 13.3 mg.; thirty minutes after, 12.7 mg 
after, 11.9 mg.; and two hours after, 11.3 mg. 
Dog G261. Jaundiced—May 2, 1923, under ether anesthesia and employing 


1 


technic, a median line incision was made, and the common duct brought up and «¢ 
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Dog G166. Jaundiced—March 20, 1923, under ether anesthesia and emp! 
sterile technic, a median line incision was made and the common bile duct brought uj 
doubly ligated; a section of about 1 cm. was removed. April 20, an_ unsucc 
attempt at reconstruction of the bile duct had been made. 

May 17, 1923, the dog was severely jaundiced. The body weight was 7.8 kg 
and five-tenths cubic centimetres of a 10 per cent. solution of calcium chlorid was 
intravenously. The blood serum calcium before injections was 10.5 mg. for each 10 


Five minutes after injection it was 17.7 mg.; fifteen minutes after, 15.6 mg.; twi 


after, 12.7 mg.; three hours after, 11.2 mg., and four hours after, 10.7 mg 


THE LETHAL DOSE OF CALCIUM CHLORID (AQUEOUS IO PER CENT, SOLI 
INJECTED INTRAVENOUSLY INTO NORMAL AND JAUNDICED DOGS AT THI 


RATE OF I C.C. A MINUTE 


Dog G267. Normal.—The body weight was 6.8 kg. May 7, 1923, under 


anesthesia and employing sterile technic, the right femoral vein was expose 












(ESessssssesssess' 





brought up, a cannula was inserted, connected with a burette containing 10 per 
calcium chlorid under constant pressure. The solution was allowed to run at a rat 
I c.c. a minute. When 13 c.c. had been injected the respirations were slower and deey 
When 15.3 c.c. were injected, the animal was seized with tonic convulsions and expit 
The dog received 15.3 c.c. of a 10 per cent. solution, or 1530 mg. calcium cl 
which was equal to 225 mg. for each kilogram of body weight, an amount equal t 
times the therapeutic dose. The blood serum calcium before injection was 11.5 
each 100 c.c., and at death it was 36.5 mg 
Dog 2B. Normal.—The body weight was 10.7 kg. May 11, 1923, calcium 
was injected, using the same technic as in the previous experiment. When 4.5 c. 
injected the animal was licking its mouth, swallowing rapidly, and _ respirati 


! })1 


increased, After receiving 5.5 c.c. the animal vomited; after 9.5 c.c. the rate of respi 


was increased; after 11 c.c. the muscular tone was increased, after 13.5 c.c. respi! 


was markedly increased; after 15 c.c. there were spasms of the diaphragm; after 24 


there were violent expiratory efforts, and when the animal had received 30.8 c.c. it 
a generalized tonic convulsion and expired 

The dog received 30.8 c.c. of a 10 per cent. solution, or 3080 mg. of calcium chl 
which was equal to 287.85 mg. for each kilogram of body weight, an amount 
34.89 times the therapeutic dose. The blood serum calcium before injection was 1 
for each 100 c.c., and at death it was 42.90 mg. 

Dog G261. Jaundiced—The body weight was 7.5 kg. May 2, 1923, under et 


anesthesia and employing sterile technic, a median line incision was made. and ¢ 
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Che figures in the last column of the tabulation were obtained by g 
the number of milligrams of calcium chlorid taken for each kilogram 
weight e nu milligrams for eacl )c.c. increase t 
calcium content. 1 figures show that it requires approximately d 
amount of injecte ilci1um to raise the blood serum calcium content of th 
jaundiced dog to th me level as that of the normal dog, in spite of the fact 
that the blood calcium content is practically the same in the jaundic 
normal dogs both before and after injection of a lethal dose, suggesting 
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calcium deficiency in the jaundiced animals which is not apparent in the b! 





serum calcium taken before the injection. This is borne out by the observat 
that although the lethal dose is larger in the jaundiced animal, the blood se: 


calcium contents taken at death are within a reasonable range of equalit 
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CANCER OF THE THYROID 


By Joserpo L. DeCourcy, M.D 
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Of the 3640 cases examined, there were 1242 thyroidectomies for 
types of goitre from January I, 1919 to January 1, 1923. Of these, sixt 
were truly cancer, while eight were doubtful. A true percentage of 1.3 
cent. and a doubtful percentage of about 2 per cent. of all operated 
during this time. Of all cases examined, cancer occurred in the doubt 
percentage of about 0.7 per cent. or less than 1 per cent. 

From the above figures we find that while cancer of the thyroid, o1 


surface is not very frequent, yet we do find that after a thorough microsco; 





Fic. r.—Cancer of thyt 


; 


examination of each specimen removed, that it is more frequent than ord 
arily supposed, and it is even possible that we are still overlooking a numl 
of carcinomata by our present method of sectioning. In our laboratory 

have been sectioning only those gross areas which appear suspicious to | 
naked eye—occlusion of the vessels and so on. In adenomata, carcinomat 
areas have been found in almost any area within the periphery of the gla: 
where degenerative changes are in progress. 

Symptoms.—As was remarked earlier in the paper, it is not possible a 
to diagnose cancer of the thyroid early, because it is seldom primary, but rat! 
occurs in adenomata of long standing, and when it finally displays itsel! 
the surrounding structures or outside the periphery of the adenoma it is 
late to effect even a palliative cure. Pain referable to a goitre and of rat! 


frequent occurrence must always be looked upon as a suspicious sign. Di 
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oked upon with suspicion, although thi 


largement of the cervical 
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noma into a hardened nodulat 


are all evidence OT Carn 


ed outline of the trachea on X-ray 


be loved as soon as « 


ren 





Surgery offers a 100 per cent. cure in adenomata of the thvroid with a mort 
of less than I per cent ll cases. If toxic, of course proper judgment 

be used as to ligat time to operate, et X-ray and radium have no 
in the treatment of adenomata, in my opinion, and are more apt to do h 


than good 


If the above treatment 


reduced to a minimun 


a clinical diagnosis possible, then the method of treatment becomes pt 
lematical. At present I feel that the outlook is | opeless and that they wil 
just as well if lef ( | may be wrong. I do not, however, believ: 

surgery 1s indicate ‘ossibly needling with radium, at present offers 


best means at 


were Carri 


\\ he mn cance! 


ncer of the thyroid woul 
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has advanced however, to a stag 


al. Deep X-ray therapy may find its place it 
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treatment of thyroid cancer but I feel that it may do damage in the destru 
of the parathyroid bodies. 

Technic for Needling with Radium.—The wound is opened and the mu 
separated as in the first step of a thyroidectomy. The needles are then ins: 
into one lobe of the mass, each needle being about ™% inch apart. The w 
is left open and the needles removed in 12 hours, the following mornit 
twelve hours later the wound is closed. The patient is then kept under obs: 
tion for four weeks. Usually after two or three weeks the mass be 


cedematous and there is some danger of strangulation, About the fourt! 


‘ | 
the other lobe is needled. 
Following this treatment should be given a prolonged course of X 
therapy. 








RESUSCITATION BY DIRECT MASSAGE OF THE HEAR 
IN CARDIAC ARREST 
By Water Este_t Ler, M.D 


.. McKean Downs, M.D. 


OF PHILADELPHIA, PA 
() Ose 1 esenting tl Cast I Cardiac arreé whicl 1 
ing an ¢ tio" ipper abdome i patient under ethe1 
First. te ll atte { he efhcienc ( cardiac massage in reest 
heart act ucl l phe 5 nd, to emphasize the sim 
procedurt irda west that restorat e measure ire neve 
i 
or Col ( aent l eS rect ¢ mes re nas 
Sucl ent ntrequent have bee ( DY every expe 
surgeol { | he pres ( ergencie that are Ct € 
gottel ey ust ( with startling suddenness and witl 
warning Attempt scitat e renderee ermncient, in 
| Sen : : cf 4] ‘ 1 1 - 2 
the den I ( ( { CIC Bate Vy the I Ww ier 
restorat measure re UL \ ‘ 11 the il] tay t 
' 
It ~ Ol ( ¢ tiie ene | tnese emerge 
‘ ‘ + 4] ] 4 } ’ ‘ 
in Massayt Cri ( Ww ¢ lave ) Cf ( \ Ss sometimes s 
even when the he eat has been ibse t Tol eVeE minutes he 1 
rec rded « ( this method LS heet tries 5s sn il] 1 
1 1 4 1 1 1 1 1 
successtu I 25 pe cel ( ises in which it has bee u 
| P Ss , P , : ae 
whel u er amati \ ctu \ pearing ive 
the at cd t I¢ 
Heart massage implies manipulation of the heart directly, or ind 
through the diap! Its purpose is to furnish rhythmic mechanica 
to the 1 cardiut so to maintain a small circulation of the 
, 
throug! the Cart ¢ ers and thus provide nutrition of the heart its 
ot the vital centré e brain. Obviously it can be successful onl 
cases where arrest of the heart is due to reflex inhibition through thi 
or to the presence in excess, of some quick acting and powerful poiso1 
] \ 7 17 ’ ] | | 17 “ 
we hav ur gen esthetic agents, ether and chloroform. It is ] 
to expect results when the cardiac arrest is due to chronic disease of tl 


muscle or of its 
idied experimentally in 1874, when Schiff s 


/ 


hich had been killed by chloroform inhalation could be re 
by direct cardiac m« ve, but in no other way; and that this method 


ipon with some certainty when the heart had been qui 


long as I] minute Prus reported that the circulation in dogs 
* Read before the Philadelphia Academy of Surgery, May 5, 1924 
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occasionally be restored after a cessation of half an hour. Crile and Di 
maintain that massage should be performed simutaneously with 
ficial respiration. 

Cardiac massage was first tried on a human in 1808, but the first succ: 
case is reported by Darling and Lane in 1902. Bost *! in 1923 was al 
find only 75 cases in the literature, to which he added two more. In 
cent. of these cases the procedure was completely successful, in a few mor 
the circulation was temporarily restored, for a few hours or days. ‘To B 
77 cases we have added 23 found in the literature since 1918, which he did not 
include. This makes a total of 100 recorded cases and with the one we art 
reporting 101. But 25 of these cases were successful, including our ow: 

It had been our impression that accidents of this kind were most 
occur in those who had taken their anzsthetic badly and when the indu 
had been accompanied by coughing and struggling, but the published rey 
do not bear this out. On the contrary in the few records in which this 
is mentioned it is specifically stated that the induction of the anzsthesia 
been particularly smooth. 

In recent British literature there are careful articles by Norbury,'*? Gu 
and Levy,’* giving the results of their clinical and experimental studies i1 
subject. Their findings are so remarkably similar in character they may be 
summarized as follows: 

Artificial respiration they all agree is most important in conjunction 
cardiac massage and must not be neglected. At times natural respiratior 
continue for several minutes after the heart has ceased beating but 
inefficient and little or no air is actually drawn into the lungs. Arti! 
respiration should be considered part of the technic of cardiac massagt 

All these writers urge that massage be instituted early—within tw 
three minutes after the cessation of the heart beat. The importance of thi 
also emphasized by the published case reports. Only one patient w 
permanently revived when massage had been started after a lapse of longe: 
than ten minutes after the heart had become quiescent. 

The inefficiency of drugs is emphasized also by these studies. Gunn 
that adrenalin, in very dilute solutions, will counteract the effect of chlorot 
and of chloral on the perfused isolated mamalian heart; but in the 
animal, strong adrenalin solution thrown directly into the ventricles o1 
muscle is apt to set up a ventricular fibrillation that will not be recover 
from. It is obvious that if the heart and the circulation have stopped, di 
introduced under the skin cannot be absorbed. This was certainly det 
strated in the case which we are reporting. When the pulsations of the he 
have been restored, but are still slow, feeble and irregular, intravenous 
sion of salt solution containing a small quantity of adrenalin is advise 
Norbury ; Levy recommends pituitrin intravenously in the same circumstat 

Levy claims that the entire function of massage is to maintain the circu 
tion and not to furnish mechanical stimuli. We cannot follow his argu 
ment. There is no doubt that the heart can be so squeezed as to caust 
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MASSA OF THE HEART IN CARDIAC ARRES1 


circulati n enoug Del 11) » | { th ' ’ ntre . 


cannot wb 


bility a1 ntract { ire emiune t] cha ( | the 1 
Thev begin to be manifest in earliest embrvonal life, when th 
Sit leis M1 doul f other embryos, begn rhythm nt 
almost before the meset hvme has become differentiated to muscular 
about the primitive t tube, and they continue without interrupt 
many yeal n mal ther long lived animals Che greatest 
imperfections of the rt, the greatest changes in its histolog 

tion, O1 ni re not cient to dest1 ts irritabil 
contract ti] cardiut too exhausted to respond, or unt 


er muscular tissues, me 
contracti All su ! have seen various muscles twitch a1 


when cut ross, O1 seen the muscles of an amputated limb resp 


they are I IK¢ ( t the 1 in thian he t 
may, and probably maintain a teeble trickle of blood through the 


circulation and perl rough the brat ut it 1s not very efficient 


purpose its main effect certainly 1s to turnish eries of rhythmic m« 
cai stimuli \ ea esumes s tunction with one or perhay 
¢ ‘ ; ] ; sales . * sa47 ] site ++ ‘ . ‘ oe «4 1 
contractions QO €a MuUIUS ¢ these atuTal CO a OnS are innnite 
efficient to propel th d than the squeezing of the hand, and must 


improve the nutrit { the myocardium, or remove enough of the 
material so that it can resume automatic function. 

1. Method he first method emploved was the tl 

route, in which an osteoplastic flap is turned back. giving direct access to f1 

heart [his method | been abandoned; it is time consuming when 1 
cannot be spared, it tends to increase shock and usually causes pneun 
thorax. But the nsumption of time is the principal objection to this 
ivenue O 

2. T) Jomu) thdiaphraqmatic route. This is the method us 
employed, as it is qui ind easy, and seems the most natural approacl 
many cas the nec ry midline upper abdominal incision will have 
made when the accident occurs. Through this incision the hand is inserted at 
the heart after being grasped between the thumb and forefingers is rhythm 


ally squeezed against the chest wall, which is supported on the outside by the 
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other hand. This method may fail, especially in adults, for in them th 
of the heart, where contractility chiefly resides, and whence the heart! 
normally propagated, cannot be reached through the diaphragm. If th 

has not been restored to activity within two minutes, further time mu 

be lost before incising the diaphragm and directly stimulating and mas 

the heart. 

3. The abdominal transdiaphragmatic route. Through an uppet 
nal incision the diaphragm and pericardium are incised in an anterop 
direction, the heart seized with the hand and rhythmically squeezed. B 
method the heart has nearly always been induced to start beating, at least 
while, but the approach is difficult, especially the suturing of the diap! 
after the procedure is completed and this suturing, of course, mu 
be neglected. 

Bost * advocates separating the diaphragm from its insertion to the 1 
a two inch transverse incision. This is stretched, the hand plunged int 
left thoracic cavity and the heart can then be effectively massaged throug! 
unopened pericardium. He states that this is an easier route of access 
heart, and that the hand plugs the diaphragmatic opening and usually pre 
pneumothorax, and finally that the subsequent suturing of the diaphi 
wound is easier than in any other method. 

Whatever the approach the heart must be compressed at a slow rat 
20 times a minute, for when it resumes its beat it will start slowly 
rhythmic beating is initiated, the massage should be stopped, for f¢ 
interfering with the natural beat. During the whole time that cardiac n 
is being used, artificial respiration must be continued until this funct 
again taken up automatically. 

The necessity for rapid action must be borne in mind. Although 
recoveries * '' have been reported where the arrest is said to have last 
ten minutes or more, yet time passes very rapidly in such emergencies, a1 
duration may have been overestimated. The sooner massage is instituted 
cessation of the heart beat, the greater is the probability of resuscit 
Hypodermic stimulation should be given coincidently; it seems obvior 
the intraventricular administration of adrenalin, as advocated by Crile, w 
more certain and more efficient in its action if combined with massage 
heart actually is arrested, it is doubtful if anything except direct mass: 
restore its beat. 


Case E. R.—(Germantown Hospital, No. 615.) A colored teamster, 


avg 


entered the Germantown Hospital, March 13, 1924, on account of abdominal 

. . . - . . . . | 
digestive disturbance of three years’ duration. Study in the medical ward 
diagnosis of probable gastric or duodenal ulcer, and on March 24th he was 


to the surgical service, and operated upon the same day. He received tl 
operative preparation, inchiding morphine sulphate, grains ™%, and atropine 
grains 1/150 hypodermically one-half hour before starting anesthesia. Physical e> 

tion revealed no abnormality of the heart or lungs. The anzesthetic used was ethet I 
by the professional anesthetist by the open drop method. | 
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LEE AND DOWNS 
but died on the second day of sepsis. The autopsy showed a purulent pericardit 
possibly the result of the somewhat hasty pre-operative preparation. 

Case III.—This patient, recorded by Daty* was a patient in a British Bass 


who was almost ready to be returned to the front. During an enemy air raid 


seriously wounded in the abdomen and left thigh and bled profusely. Althoug! 
feared he might not survive the operation it was felt that the wounds must bi 
During the operation his heart and respiration ceased ; he was revived by subdiaph: 


massage but died 22 hours later. Daly felt that this death was due to hemorr! 


that if it had been possible to transfuse him, his life might have been saved. 
Case IV.—During an exploratory laparotomy under chloroform-ether 


another case reported by POWELI the patient’s heart stopped, but it was qui kly 


by cardiac massage. The ultimate fate of this patient is not stated. 
Case V.—Suipway reports a patient” who was a man of sixty years of age 
going an exploratory operation under ether. When his stomach was pulled upor 


tion ceased followed by a cessation of the heart beats. The usual measures of resu 


failed, but subdiaphragmatic cardiac massage quickly revived him, The end ri 
not stated. 
Case VI.—Reported by Aprerty.’ Was a stout woman undergoing a pelvic 


under ether. The abdomen was opened; when she was raised into the Trendel 
position, her heart and respiration ceased, and her heart, felt through the diaphrag1 
perfectly flaccid and immobile. The table was promptly leveled, and the heart n 


the circulation was soon restored and the operation proceeded with. Near th 


the operation she was again place d in the Trendelenburg position but her pul e be 


ity 


weak and irregular that it could not be maintained and the level position 


be restored. 


Case VII.—Haim. During a cholecystectomy, started under local and « 
under general anesthesia, with Billroth’s mixture of alcohol, chloroform and « 
patient’s heart and respiration stopped. Various measures were tried unsuccessf 


20 minutes, when cardiac massage was begun. This restored the circulation after 


five minutes, when the operation was completed. This patient made a good recover: 
the anesthetic, and had a normal convalescence. 

Case VIII.—This patient reported by Petry,’ was an elderly man, who was 
from chronic indigestion. An exploratory operation was begun using chlorofort 
The induction of narcosis was quiet, without 


+r 


ether mixture for the anzsthesia. 
When his stomach was exposed and the pyloric end pulled upon, respiration cea 
then the heart ceased beating. After ten minutes’ trial of ordinary measures, 
success, cardiac massage was started. It was successful, but could not be give 


l¢ Op 


seven minutes, at the end of which time the pulse was full and strong. TI 
was abandoned and the wound repaired. It healed per primam and the patient had 
mal convalescence. 

Case I[X.—CoLeMAN.” During an operation for gastro-enterostomy, the pat 
heart and respiration ceased. Various measures were used unavailingly for one-hal 
at this time the heart was perfectly quiescent and flaccid. Cardiac massage and art 
respiration were started and persisted in for 45 minutes. After this time 
cardiac contraction and occasional respiratory efforts were resumed, but they 


away and ceased permanently after two hours. 
CONCLUSIONS 
1. The earlier cardiac massage is instituted after cessation of th 
beat, the greater is the likelihood of success. Time should not be lost w 
for hypodermic stimulation to act. If the circulation has actually stopp 


cannot act. 
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LATE RESULTS OF SPLENECTOMY FOR TRAUMATIE¢ 
RUPTURE OF THE SPLEEN* 


By Damon B. Preirrer, M.D. 
Catvin M. Sumytu, Jr., M.D. 


or PHILADELPHIA, Pa. 


Tuat the spleen is not essential to life, has been proven beyond any dot 
and the justification for its removal under certain conditions admits 
argument, but that life proceeds in the same orderly fashion after remo 
a point on which the last word has possibly not been said. The results of 
splenectomy for the various anemias, tuberculosis, abscess, etc., cannot b 
offered in evidence because we are dealing in these cases with an abn 
spleen under abnormal conditions. In splenectomy for traumatic rupt 
we are dealing presumably with normal spleens in normal individuals, 
is to these cases that we must look for information. In reviewing the lit: 
ture on this subject, one is impressed forcibly with the fact that there has 
very little attempt to follow such patients for any length of time and in 
numbers. The remote consequences of splenectomy should properly be sou 
in a study of the changes taking place in the various functions of the spleen 
but as these are at present, more or less hypothetical, such a method i 
practical for clinical purposes. The functions of the spleen have recent 
been summarized by Kahn. The more important functions of the spl 
according to our present knowledge are: 

(a) The formation of white blood-cells, particularly lymphocytes ; 
platelets are produced under normal conditions in the spleen, but other 
may take on this function vicariously. 

(b) The splenic pulp serves as a place where the red blood-cells are 
carded and undergo destruction and phagocytosis by the macrophages 
is a selective function, and determines which cells are to undergo destruct 
and which are to continue in the circulation. 

(c) The spleen is a storehouse for iron, especially the iron whicl 
liberated from the decomposition of the blood tissues. The iron output 
increased after experimental splenectomy and in the hemolytic anemias 

(d) That the spleen plays an important réle in digestion, internal secreti 
or metabolism, has not been established. The organ does act as a mechani 
filter for bacteria and other particulate bodies. 

Kahn's conclusions regarding the effect of splenectomy, are in gen 


~ 





that there is a temporary anemia of both red cells and hemoglobin, wit! 

leucocytosis which persists for about a year, and that there is an increas: 

total fats and cholesterin in the blood following the operation. No changes 
* Read before the Philadelphia Academy of Surgery, May 5, 1924. 
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four of which recovered. His recorded observations cover periods Oo} 
weeks or months but the impression is conveyed that the splenectomized 
viduals were all normal at the end of one year. In general the changes 
by Hitzrot were: 1. Anemia which gradually returned to normal in from 
3 months. 2. Increased resistance of red cells. 3. Increased output of it 
stools. 4. Increase in total fat and cholesterin in the blood. 5. No cl 
in opsonins and agglutinins. 

The observations in 3, 4 and 5 are not especially significant as no 
liminary tests were made and the normal figures are not constant. lI 
cases showed a leucocytosis varying from 19,800 to 68,000, but all 
normal at the end of three months. No detailed blood counts are given. 

Other changes following removal of the presumably normal spleen 
heen noted by many writers. These are (a) enlargement of the super! 
lymph-nodes, (b) increased tendency to sleep, (c) increase in weight 
appetite, (d) failure of proper growth, and (e) decreased resist 
to infection. 

A most interesting case is reported by Lee in which the patient had 
splenectomy performed at the age of fourteen, for traumatic rupture. Fift 
years later Lee again opened the abdomen for intestinal obstruction and 11 
course of the operation found the entire small intestine studded with 
tumors which looked like splenic tissue. Two of these were removed and vy 
diagnosed as spleen by microscopic examination. Lee states that there 
about 300 of these tumors, in the aggregate being equal to a normal sp! 
The conclusion was drawn that spleen cells had been set free at the time 
the rupture. This sort of thing may possibly be of importance in explaining 
absence of anemia in some cases. The fact that accessory or supernume: 
spleens occur in a percentage of cases, also has a definite bearing on the p1 
tion of symptoms following splenectomy. 

We wish to add to those already discussed, the reports of four cas 
which the spleen was removed following traumatic subcutaneous ruptur: 

Case 1.—M. A., aged fourteen, admitted to University Hospital, September 12 
complaining of pain in the abdome: The patient had been struck in the abdomet 


blow of the fist in a fight. He suffered severe pain at the time and was taken hom« 
pain became progressively worse and he was brought to the hospital in the patrol. VW 
admitted the patient was pale, restless and markedly shocked. He complained of 
generalized abdominal pain. The abdomen was quite rigid and peristalsis was ex 
ated. Both flanks were dull and the point of maximum tenderness was located ov 
right lobe of the liver. Blood count: Red blood-cells, 3,950,000; white blood-cells, 32 


hemoglobin, 65 per cent 


Operation.—Right rectus incision. Peritoneal cavity full of blood. Liver f 
be intact, but palpation disclosed the spleen partially detached from the pedick 
small laceration on the anterior surface Che incision was curved to the left and spk 
tomy done. The wound was closed without drainage. Convalescence was uncomp! 


and the patient was discharged on October a2tst. 
Since opefation the patient has had two attacks of abdominal pain, both foll 
dietary indiscretions. He was admitted to the hospital for study. An X-ray examir 


of the gastro-intestinal tract was negative 
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T 


Convalescence was uneventful and patient was discharged in good condition D 


» 1 


ber 8. Examination three years after accident. Patient has grown quite tall, but 
gained weight as he should. He has had measles, whooping cough and repeated « 
sore throat since operation. His mother says that he does not seem to be ver 
There is a rather marked anemia with 65 per cent. of hemoglobin, but a normal 


count. There is a generalized lymphoid hyperplasia 


TABLE [| 
Table of Blood Count Results 


on ; Differential Fragilit f RB P 
Time in relation | Ht > 
Case to operation Per RB¢ W Bt Per | Per | Per 
—_ en ce t 
I. Pre. op. 65 (3,950,000 32,000 
I yr., 8 mo. 75 |5,490,000) 8,900*| 66 24 10 Oo Oo 
2 yrs., 2 mo. 50 |4,160,000 5,600 | 60 10 3 O 0.700.30 20 
Age 14. 
II. Pre. op. 62 3,400,000 25,000 
27 days 50 (3,160,000 15,500 ; 
I yr.,9 mo. 70 |3,540,000 7,500 65 26 4 3 2 0.38 0.28 7 
Age 16. 
III.| 24 hours 61 |4,250,000'25,200 | 61 | 27 wis Oo 
I week 62 4,200,000 23,000 63 Id 13 Oo I 
2 weeks ; ‘ 17,000 
37 days 70 4,100,000 I 4,000 63 25 3 I Oo 
3 yrs., 9 mo. 50 4,350,000 9,400 59 20 15 0 oO 0.45 0.25 421 
Age 16 
IV. | 48 hours ; 25,000 
I week 62 3,550,000 135,000 64 23 6 6 I } 
30 days 72 |4,320,000 12,000 58 | 28 7 5 2 
3 years 65 3,460,000 8,200 sO II s O I 0.38 0.28 221 
Age 14. 
*Patient had an acute abdominal attack, dur gw h tw white uunts were taker I 


15,000, showing normal re action to inje 


The accompanying table shows the results of observations on the bl 
pictures of these individuals. These four cases have been followed for pet 
ranging from one year and nine months in the shortest to three yeat 
nine months in the longest. It will be noted that in every instance the pat 
still has a mild though distinct anemia. The white cell count has return: 
all to within normal limits. All have pronounced enlargement of the supet 


lymph glands. All complain of tiring 


g easily. The changes in the resistat 
the red cells is not constant. The platelet count is low in all if we take 60. 
as normal. No marked change in the structure of the red cells is apy 
These patients were all adolescent boys, and normal growth and developm 
has not in any way been interfered with by splenectomy. How then sl 
patients who have had splenectomy done for traumatic rupture be regard 
Whatever else they may or may not have, they show a secondary anemia w 
while of mild degree, is quite definite. The symptoms which these cases ex! 
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MALIGNANT TUMORS OF THE KIDNEY IN CHILDREN 


By Frank Hinman, M.D. 
\poLpH A. Kutzman, M.D 


OF SAN FRANcisco, Cal 


I1 1 well-known fact that the kidney is not a rather uncomm 


malignant diseass iring infancy and childhood. The type of tum 


is in th ist mi t cases of the mixed embryonic type, thoug! 

names have beet pled. In many respects these tumors have 
present the problen nd diversities of malignant tumors of the t 

the realization ot embryologic and pathologic information we have bee: 

to see various similarities between these malignant tumors of the infant 

and the teratoma te [his is not at all surprising since we know tl 9 
the emb log il ( pment ot the organism the genital and urinat 

have origin in very close proximity, namely, the urogenital fold is the anlage 
f both the meson ros and the genital gland. hese tumors, 1 
constituent tissu the case of testicular tumors, are highly n 

and great destroy f life Lhe ré singular and characte 

growth and have presented great problems as to pathogenesis. The 

ot such LS¢ l e | rol er 1K ind Pediatri ye ce Oo! the [ | | 
Califor Lospit rompted this report bye use ot the large s 

kidney tumor 1S ams-9.9 pounds ) 

In review! | erature there | e been tound several cas¢ é 
large and unusual 1Ze Van der Byl’s (Bland-Sutton) case weig! 2 
pounds; Spencer Wells’ case (Encey-Franc: D’Urol.) weighed 19.8 
while Israel's was 18.7 pounds and Shepherd’s to pounds. Strong 
a remarkable builate ase in which the first tumor removed by « 
weighed over 2 pounds ; about a month later autopsy revealed a tum 
of 8 pounds in the remaining kidney, hese cases are extraordinary. the 


{ ( { ge re ( hve mot ~ 
Unive Hosp \ e comy ling tl 
The fan , In the past history, feeding and develo, 
norma! t valk ut fteen n tl Phe | 
had LK 2 e et! | 
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The | | t months prior t Fol 


appetite oni! ‘ At this time no u 1 : thas ympton 
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idden! Decet pat tw 1 with a n yall I n 
parent ( ll ecita dome rh re vere no gastro-intestina 
present Several d ter a fever developed which was of about one month’s 
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this was accompanied by vomiting during the same time. She was under tl 
various physicians for several months, but the mass continued to increa 
size up to one month before entry At that time the parents think that it 
some in size. Three weeks before entry the patient again was seized 


abdominal pain, especially on the left side, radiating to the chest and pelvi 


more or less continuous up to the time of entry but unaccompanied by urinary distu 


fever, diarrhoea or constipation. During this time the patient had been up a 
and playing. The parents think that there has been some loss in weight 
Py 
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out ice t] 
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pie hing 
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Pic. 1 Photograph showing ew patient. Note the domet 
arked t 

edly and 
distended (Fig. 1). The superficial veins were markedly distended. Palpati 
an almost stony hard resistance over the entire left side from the costal 
to the iliac crest and extending to the right as far as the midline above 
right posterior iliac crest below The border thus formed was round and 
forming almost a straight line In the left loin there was a bulging about 


of an orange and also of a stony hard consistency. The surface of the tum: 
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This made it possible to clamp and cut the pedicle which was smaller even 
a normal kidney. Following the removal of the tumor the patient went int 
Stimulation with adrenalin and caffein failed to help and the patient died at 
of the operation. 

Pathologic Examination. Gross Pathology.—Specimen consists of spheri: 
weighing 4.5 kg. (9.9 pounds) and measuring 30 cm. in dimensions. It is 
by a firm, thick capsule, except in one place, where the capsule is th'n and 
the mass has occurred. The tumor is fairly firm and elastic, except for sm 
which have a cysti 
On section through 
of the mass is seen 
capsule varying from 
cm. in thickness. The 
face presents a vari 
due to multiple are 
rhagic extravasatiot 
ation and ne 
multiple cyst formati 
major part of the n 
ever, presents a solid 
ish-white cellular 
almost like lard in app 
such as characterizes 
nephroma. The tissu 


where quite friable 


Supporting stroma I 
and 4). 
Microscopic P 


Section shows a pictur 





is uniform t 


~ 4 characteristic of at 

malignant aden 

4 ; , . The individu I] 
Fic. 2 Photograph of gr ; spe mad f embrvonic mixed | he in l 1 1 il ce 

tumor of reported case. The tumor was 30 cm. in diameter and slender, columnar 


—— The glands are well 
and packed closely together with abundant proliferation in and about them of simila: 
which have escaped bounds. Indeed, in areas the gland formation is almost entire] 
and replaced by solid fields of these small hyperchromic cells which show abundant 
and atypical mitoses. There is a small amount of loose stroma. Large areas of 
are seen. Blood-vessels are infrequent. No heterologous tissue is seen that would 
a teratomatous origin. The glands are all lined by several layers of cells, often encr 
markedly on their lumina. The cells bear no direct resemblance to adult renal cell 
does it reproduce the structure of any adrenal tumor either medullary or cortical. 1 
type is characteristic of renal blastoma to which the origin of this tumor can und 
be attributed. Other sections through the capsule show a few atrophic sclerosed 
nephrotic glomeruli. The remainder of the thinned-out parenchyma has been rep! 
connective tissue and other chronic inflammatory elements (Figs. 5-8) 

It belongs to the rare group of tumors of the kidney occurring more comn 
infants than adults, rapidly growing and malignant but showing little tenden 
metastasize, known as embryonal adenocarcinoma. Diagnosis ——Embryonal aden 


noma of left kidney. 
Discussion.—Since the tumor in the reported case is of the “ mixed 
embryonic type,’ the one most usually found in infancy and childhood, the 
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lhe opinion on these embryonic mixed tumors is far from unif 





numerous names | e been applied to them in the literature 


coma, embryoma, embryonal adenosarcoma, embrvonic 


SaTcomMa, mk 


lioma, embryonal adenocarcinoma, myxosarcoma, Wilms’ tumor. terato1 


etc.). It can be seen that the terms merely designate the type of 1 
tound Notable papers have appeared from time to time but very litt 
anything, has been added to the original theories [It is possible that 


I 


simple tumors or s uled “ sarcomata’’ may be explained upon Bir 
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Hirschfeld’s theory and the more complex types according to Wilms’ 
It is best for the present to consider them as being mixed tumors 


obscure embryologic origin. Indeed, the problem here is as perpk 


that of the testicular tumors. Probably the explanation of one will 


some clue to the other. 

The modern views regarding the pathogenesis of “ mixed tumors’ 
kidney may, therefore, be summarized in three groups (Iraser) : 

(a) That their origin is due to inclusions of Wolffian body tissu 


has become displaced and persists among the cells of the developing kid: 


metanephros ( Birch-Hirschfeld). 
(b) That aberrant cells of the myotome and sclerotome are resj 
for the tumor growth and that the apparent mixed character is to be « 


by the varying constituents which enter into the ultimate formation ( \\ 


(c) That these tumors are not due to inclusions from extra-renal 
but are derived from the embryonic tissue of the true kidney, t 
persisting and becoming metamorphosed into cellular structures 
types (Busse, Muus, Ewing). 

Classification—No definite classification of kidney tumors has 
been arrived at, due to the uncertain knowledge of pathogenesis 
classifications have been brought forward. We offer the following sin 
from Ejisendrath: 

[. Primary Neoplasms of the Parenchyma. 

1. Epithelial type. 
(a) Adenoma. 
(b) Carcinoma. 
2. Connective tissue type. 
(a) Benign—fibroma, myxoma, chondroma, 
rhabdomyoma, angioma. 
(b) Malignant—sarcoma. 
(c) Embryonal adenomvosarcoma—also called tet 
mixed-cell tumors. 


3. Neoplasms due to misplaced adrenal rests—hypernepht 
Il. Primary Neoplasms of the Renal Pelvis. 
¢ Epithelial type. 
(a) Papilloma. 
(b) Papillary carcinoma. 
(c) Epithelioma (squamous cell). 
Pathology.—Grossly, these tumors may assume large proportion 
grow apparently from within so that they come to lie within a distend 


capsule, their rapid growth being a notable feature. 


Macroscopically they usually are either solid Opaque tumors or mu 
cystic. If the latter, they have been found to be not unlike the congenital 


kidney. These cysts have been found to contain clear or straw-colors 


Areas of necrosis and hemorrhage may occasionally be encountered as it 
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tumors. Cross-section shows lobulation of the tumor tissue or multiple cvst 


formation with areas of hemorrhagic necrosis. The former may u 
accounted for by the preponderance of glandular, fibrous, mus 
cellular tissue. 

Microscopically a very complex picture may be presented ai ai 


characteristic distinguishing one. As the many names in the literatut 








cate, various types of tissues may be encountered. The picture most usuall 
seen is a mixed embryonic one. According to Ewing “ the usual composition 
is one of isolated tubules of high cylindrical or cubical cells with indistinct 
lumina surrounded by broad zones of indifferent spindle-cells, on which is 
based the designation of adenosarcoma.” The rapid growing tumors aré¢ 


usually cellular, showing practically no differentiation. If these cells are in 
excess, the term “ adenosarcoma”’ has been used to designate them. If thi 
tubular elements are dominant as in the case reported the term 
carcinoma ” has been 


‘adeno 
applied. In some, abortive attempts at glomerular fot 


mation can be seen. Many other types of tissue are occasionally found such 
Te 


as smooth or striated muscle, elastic fibres, myxomatous tissue, cartilage, bi 


and fatty tissue. The whole picture is of a mixed embryonic type. Should 


metastases occur, they are usually of the cellular or sarcomatous type, although 


striated muscle cells have been reported in lung metastases. Fraser has 


brought forth the idea that these tumors may be of low malignancy at first, 


viv 
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at which time it is mostly of adenomatous tissue and later changes to 
high malignancy, grows rapidly, assumes a sarcomatous structure ar 
trates quite markedly. 

TABLE I. 


Analysis of Statistics Relative to Incidence of Kidney Tumors in Human 





Aut ‘ € P 
| Ase i 
Frequency of kid- 4,500 9 0.2 
ney tumors 37,000 23 0.0 
1,505 9 0.019 
1. Adults 1,035 87 & or 
17,040 128 0.2 
B. Children Fraser 15,000 7 0.04 
Cheney 2,200 I 0.04 
U. C. Hospital 3,210 6 0.18 
IQ15-1923 
1.470 I4 0.00 
Relative fre- | Warthin 2,000 8 3 
quency among Williams 8,371 25 4 
tumors Reiche 11,930 80 0.7 
Kelynack 1,400 6 0.4 
4. Adults Muller S21 3 0.5 
"9 122 ) 
B. Children D Espine and Pi 383 75 is.0 
Hirschsprung 20 15 19.0 
U. C. Hospital 62 6 9.6 
I918-1923 
184 9 4 (1 
4 N nhbe : 
: . ; i] ire 
Relative propor- Morris 132 5 34 
tion of children | Albarran 247 6 25 
to adults Rohrer IIs 37 32 
Kelynack 160 83 52. 
| Albarran and Imbert 589 173 29 
1,243 401 32.2 rin 3 


No Per No 
f aia f 
ises Cas 
Relative fre-| Israel 13 2 4.6 | 17 39 
quency of mixed | Albrecht (Hymar 2 0 0.0 28 87 
tumors to hy-! Barney 74 0 0.0 27 3¢ 
pernephromata | Wilson 92 $ 4.3 71 7¢ 
Watson 80 2 2.2 15 50 
Block (Israel 126 5 3.9 56 08 
| Binney 114 31 27.0 43 38 
| Hyman 40 8 20.0 28 70 
Albarran and Imbert 380 (adults 10 2.6 | 85 22Mar 
, 
| 220 (child. 19 22.0 5 
Ipsen 42 2 5.0 I7 
Derrick 20 4 14.0 18 ¢ 
(Average 1.281 117 9.9 170 30.6 (pr 
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same period, he found 557 deaths from “cancer of kidney and sup: 
capsule”’ under the age of fifteen years. Squier, in 324 adult 
kidneys, found 24 tumors (7.3 per cent.). 

The relative frequency of kidney tumors among tumors in genet 
0.5 per cent. (1 in 200) for adults. Wood has put it as high as 2 per 
In children it is very much greater—20.4 per cent. (1 in 5). This is 
out by the figures of D’Espine and Piso (Porter and Carter), who fou 
following proportion in 393 Cases of tumor in children: eye and orbital 
tures, 52 per cent.; kidney, 20 per cent. ; bone, 17 


7 per cent.; brain, 5 pet 
abdomen and pelvis, 4 per cent. In animals this proportional freque: 
much less—2.4 per cent. (I in 50). 

Analysis of our tables as to the relative proportion of childret 
shows it to be 24 per cent. (1 to 4). Rohrer (Wood) is quoted as st 
that one-third of all kidney tumors occur in children. 

Comparison of the relative frequency of the mixed tumors to th 
nephroma shows that the former constitute about g.1 per cent. and tl 
36 per cent. of all kidney tumors. The figure for hypernephroma is p: 
a little low, 60-8o per cent. being more correct. Of interest here are Al 
and Imbert’s figures which show in children the preponderance of th 
tumor and very few hypernephromata and vice versa in adults. The: 
in children 49 mixed tumors and 5 hypernephromata as against 1: 
tumors and 85 hypernephromata in adults. This is in accord with the 
opinion that mixed tumors are the renal tumors of infancy and childh 
the hypernephroma of adult life. 

As to the side affected we find that both sides are attacked with about 
readiness. Thus, in 520 cases in children, we find that the right 


t 


TABLE III. 


Occurrence of Mixed Tumors of Kidne vin Children a 
‘ a’ . 

I 

Relative frec Loughnan: 35 17 13 I 
] 3 ] 
uency as to Willan 590 26 1 ‘ 
sides (child- | Walker I4! 54 73 10 
ren) Binney 27 13 14 
Watsor 100 37 }I 6 
Albarran a I 135 65 69 | 
To 520 216 241 1 (4 


involved 216 times, the left 241 and 22 not stated (Table III). In this 
21 (4 per cent.) were bilateral. Isolated cases of bilateral involveme 
be occasionally found in the literature. Van der Byl reported a 
which a nephrectomy had been performed for a malignant kidney 
4™% years later the remaining kidney developed a “sarcoma.” In Sti 
case a kidney tumor weighing 2!2 pounds was removed. The child di 
month later and autopsy revealed an 8-pound tumor of the other 
Steadman in 1881 reported a case of bilateral tumors in a four-yeai 
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has shown that in adults, hematuria occurs as an initial symptom 


] 


average in about 42 per cent. of cases and pain in 32 per cent. and 


in 18 per cent. Eisendrath has noted that the three symptoms ass 
in various 
nations occu! 
to SO per cer 
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Signs and Sympton f Maliqnant Tumor of the Kidney wt 
Ir 
I eee eiciy de Go orcad dowd kamal 42-71 0 
\ ve 57 
OS ee ee a 7~—20 2 
Ave. 14 
General weakness atte II 
Vomiting ...... 5 dated 8&8 
BCtGPUS .. 6k iss es 2.2 
Diarrheea, constipation, ascites 1 each 
Hamaturia ..... ++ Rare 
\ 1A 
Note the reverse in the “ Cardinal Trio” of symptoms from adult 
ing within a period of one year. Death is usually due to sever 


and occasionally metastases unless an intercurrent infection has not set 
These tumors do not metastasize to the extent that other kidney tum 
Walker found that in 142 mixed tumors metastases occurred in 55 


cent.) to the following organs 


Liver and lungs ........ 11 Liver 
Opposite kidney ...... 1! Portal vein 
Retroperitoneal glands 10 =©Diaphragm 
Mesenteric glands .......... ... 6 Serotum 
ee .--+e- 6 Bladder 
NO ong a ie a es ail iceer 


Small intestines, colon and adrenals were also involved by direct extensi 


Watson found metastases in 21 per cent. and in the following organ 


ES ee ah .. 9 Vena cava 

Liver ; 7 \xillary glands 
Peritoneum .......... oe ..-. 5 Bowel 

Dura mater ...... ae Retroperitoneal gland 
Scrotum .. SPELLS Soe I Mediastinal glands 
Iliac fossa .... iene I Mesentery 


From these tables it is apparent that when metastases occur they 
chiefly through the blood channels, involving the lungs and liver most usu 
and to an equal degree. 

Diagnosis —The attempt to make an early diagnosis in this disease 
difficult one for various reasons. ‘The onset is usually insidious and one w 
out any premonitory symptoms. As has been pointed out, tumor is usu 
the first symptom. The abdomen in infants and young children is quit 
to be somewhat protuberant, thereby tending to mask any early manifest 
of the tumor. At this stage it may only be discovered by accidental palpat 
of the abdomen. Usually it is too late when the tumor can be palpat 
Porter and Carter have called attention to the early appearance of a fullness 


e 


at the costovertebral angle of the affected side. Gentle ballottement at t 
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metastases. There is the one type which metastasizes most rapidh 
diffusely and yet the primary growth may be so small as to be overl 
A case is cited in a two months’ old child (Mixter) in whom ther 
multiple tumors of the buttocks, liver and forehead while the primary 
in the adrenal was only the size of a walnut and only demonstrated at aut 
The other type of neurocytoma grows to a large size without any evide: 
metastases and cannot be differentiated clinically from the mixed tum 
the kidney except by direct pathological examination. 
New growths of the retroperitoneal glands may occasionally cause 
, fusion. Kidney tut 
PT aE cece mre 
: placed while the g! 
. @ may be more centi 
: 


position with an a1 


surrounding resonan¢ 





Splenic enlargen 
are encountered. T! 
are usually due t 
various leukemias, 
laria or lues. | 
blood studies are 
fore essential. Phi 
terior. border 
spleen is sharp and 
Fic. 8.—Microphotograph (high power) of the tubular elements in the is usually no _ reso 
epee ebay SF 6 Se sien. bums fest COPERS WER ENG. 5: over its anterior suri 
Inflation of the large bowel may help in ruling it out. Splenic tumors 
may have an area of resonance between the medial border of the tumor 
the spinal column. 

Tumors of the liver in children are exceedingly rare. Even the pr 


of jaundice may not be a point of differentiation since it must not be 


gotten that the kidney tumors may grow to such proportions as to obstru 


the bile ducts. The anterior border of liver tumors is easily felt 
quite distinctive. 

Hydronephrosis is of rare occurrence in children. It ts slow 
development and never reaches the size of kidney tumors, 


Renal tuberculosis does not reach the size « 


f these tumors and pr 
usually characteristic urinary findings. 

Tuberculous peritonitis may offer some difficulty but it can be ruled 
by general signs and symptoms of the disease as well as a suggestive hi 
and the characteristic elongated tumor mass in the abdomen in t1 
verse position. 

Ovarian conditions and Wolffian body cysts are too rare for ser 
consideration. 
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any follow-up; of these, 40 (51 per cent.) died within a few months, leaving 

per cent.) living and well on the average of 81% months post-operative. Concetti (J 
found that of the 60 per cent. surviving operation, 45 per cent. died’ with recur 
Loughnane in 35 cases collected from London hospitals found recurrences in 80 pet 
70 per cent. of which occurred within one year. Hyman, in 7 cases (out of 8) sur 
operation found that 5 died within 1 year, 4 of which occurred during the first 6 n 
In Mixter’s 9 surviving cases (out of 14) all except one died of recurrence in 
months to 1%4 years. From these statistics it is at once apparent that the ‘ultimat: 
tality of this very malignant disease is between 80 and 90 per cent. Shannon stat 
the ultimate mortality is 94 per cent. and 5 per cent. cures. Concetti places the cur 


7 per cent. Bland-Sutton puts it at 5 per cent. It has been pointed out that tl 


7, 
/ 
4 j 
y ~ - 
la (( y 
A Wy “Ly 
, f 
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} \ 
a 
‘ LZ 
Sin od 
= 
‘ Destets) 
¥r )) 
Fic. 1 Drawings xed the k 
1 py¢ gral 
young patients, especially if under the age of two years, usually survive t 
one year or longer post-operativ: There are some cures on record ( Mixter, H 
Malcolm (Bland-Sutton), Abbe, etc.). Of these the most interesting is that of A 
A 7% pound solid tumor (pathological report—‘ rhabdomyosarcoma’) was rem 
partial nephrectomy from a twelve months’ child in 1892. The patient was rey 


as living and well and demonstrated to the New York Surgical Society in 1912—20 
since the operation. 

No systematic study of the effect of the RoOntgen-ray on these n 
tumors of the kidney appears in the literature. Friedlander in 1916 tried thi 
method of treatment upon a four-year-old child with an inoperable tum 
the kidney. After seven treatments in seven to ten-day intervals the tun 
decreased markedly in size and the child gained in weight and strength \ 
few months later it was noted that the patient was again becoming listless 
the tumor larger. The patient contracted measles and died with a bro 
pneumonia. Grisanti very recently reported a case in an eleven-year-old girl 
who at operation revealed a kidney tumor (sarcoma) so adherent as to make 
its removal impossible. The organ was brought to the surface and giver 
thorough Rontgen-ray treatment at two sittings, through the laparotom 
incision and a third after it had healed. By the end of the second month 1 
tumor could be felt. It may possibly be that the course in the case may bh 
similar to that of Friedlander’s case just cited. Mixter and, more recently, 
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Gage and Adams, have tried 
recurrences but without avail. 


In the treatment of these very malignant tumors we come aga 


paradox The disease is one with an insidious onset, producing 
- r] lino nd ve ] . hat { ' +] | "1 
for an @arly dlagnos and yet to Nave i Changs cure he diag 
made very early and the extirpation complete 

Summa ) Lhe occurrence of renal tumor in children 
cent. (I 1n 1600) ; 1n adults 0.25 per cent n 400); nm animals 
found to average O per cent. (I 1n 5000 he relative frequen 
tumors among tum n general in children is 20.4 per cent 
adults from 0.5 per cent. to 2 per cent 

The relative proportion ot children to adults is 24 per cent 

1 “a 

been quoted as high as 33 per cent. Lohrer ). 

Che relative tre Cl y OT mixet tumors an | CT! ephroma 
g.1 per cent. and 3 r cent., respectively, 60-80 per cent. being n 
for the latter. 

, ' : : 
Involvement as t e and sex isa ut equal; 4 per cent. are 
(2) Mixed tun {t the kidney are the renal growths of cl 


greatest majority occurring within the first five years ; but thew meet 
in life or be present at birth. 
' ! 
(2) lhree theori have been put forth as to pathogenesi 
| { f 4] { ) 
are due to inclusiot the \Wolthat Birch-Hirschfel 
aberrant cells from the myotome, sclerotome and mesenchyma ar 
tory factors (Wilms) ; that the re descendant from: the. keane an 
kidney tissue or renal blastema and develop bv a process of met 


Muus, Ewing). 


4) Che tumo! I assunk laren proportions the average 
being about I to 4 inds. Grossly they appear a lid opaque 
processes. Microscopically various types of tissue are found—embry 
liferating tissue, glandular, myxomatous, bone and cartilage, sn 


striated muscle fibre et he picture usually presented, howe 
embryonic one, dominated by either glandular or cellular tissue ; if the 
it is called embryonal enocarcinoma, it the latter, embryonal adenosat 


¥(5) The clinical picture is presented in usually the followi 


9 
abdominal tumor ; presence or absence of hematuria or pain: anzmia. ¢ 
weakness, anorexia a hexia terminally ; metastases either local 
Tumor nearly alway the initial symptom 
#(6) The routine urological procedure can be used to advantage 
e (7) Ditterential « ONOSIS 1 trol neurocytomata tumors ot rett 
neal glands, spleen enlargement, tumors of the live | nepl : 
tuberculosis, tuberculous peritonitis and ovarian conditions 
(8) The prognosis is a very poor one, the ultimate mortal 
nephrectomy ranging from 8o per cent. to 90 per cent 
(9) The treatment early diagnosis a rad excision, The ust 


Rontgen ray has given but very little encouragement. 
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STIMULATED to increased interest in tumors « 
recent article, 


noma in the upper portion of the pelvis of the kidney prior to oy] 


PAPILLARY 





By Wattrer M. Jones, M.D. 
AND 
GRAYSON L. Carrot, M.D. 


OF Saint Louts, Mo 


f the kidney 
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EPITHELIOMA OF KIDNEY PELVIS 


by Scl 


it was our good fortune to recently diagnose a papillary 


+1 


era 


1) 


Due to the small numbet of Cases reported in the literature. we cesire 


| 


place the following case on record in order to better establish the diagnosti 


signs and symptoms 
present 
papill: 


pelvis have been reported, only 


iry epithelioma of kidney 


time 


thirteen of whicl 


in American literature. Five of 


the American cases are from the 


Mayo Clinic. 
No ck 


much 
literat 


know of three cases which have 


not 


patients of C. E-. 


St. Louis, 


New 


of Dallas, 


especially 


mo 


ure 


been 


ubt the condition is 


re common than the 


would 


reported, 


Ke. 


York, and 


bibliography are 


McCown’s 


1920. 
Ite 
2042 ; 
years, 


Entered hospital, 


} 


a d 


white 


article published in 


Ca 


eC khand, 


fifty-one cases of 


l 


respectively. Those 


interested in the 


Se 


married 


Up to the 


were repr irted 


’ ° 


indicate, as we 


namely 
Burford, of 
L. Keyes, of 
A. C. Gilbert, 


referred to 


Register No 
aged sixty-five 


Frenchman. 


March 4, 1924, complaining of passing 


weakness, and pain in the left lumbar region radiating to the 


the trouble 


passing of 


attack started two weeks ago 


started 


two years ago with an attack of pain 


blood from 


left 


in 


groin. | 


the left 


, , , 
blood instead of urine; coming on apparent without Cause 


with the passing of blood, folk 


wed by weak 


No history ot cough, night-sweats, passing of gravel or stomach tri 


Negative. 


Chew Ss t bac co 


venereal disease 


Physical 


Man ; 


pale, 


No 


Wife in good health Patient a hard worker 
moderately No history of any serious illness 
Examination.—Patient is a poorly nourished and 


worried 


oo] 


( 


expression; dyspneeic upon slight exertion 


uble. Fam 


r mjury 


muscled 


weight 


alc he yh 


iLs 
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height 68 inches. Sclerz slightly injected; pupils large, react to light and accommo 
Tonsils red. Teeth poor and caries present. Thorax negative. Abdomen: N 
masses palpable. Spleen, kidneys, and liver not palpable. Stomach tympany 
in size by percussion. Nervous system: Negative. Extremities: Normal. Genito 
system: No scars on penis. Testicles and epididymii normal. Prostate enl 
hard, round. 

Cystoscopic Examination.—March 8, 1924 instrument passed with eas: 
of good capacity; found filled with bloody urine. Sphincter margin slightly irr 
trigone el 
bladder wall 
many trabecul 
There Was 
dence o! papill 
ous growths 
mors Phe 
ureteral orifice 


small and pal 


with difficult 
spasm Spurt 
blood were 
come from 


ureteral 


ureter cat 
with ease 
mens Tt ur 
lecte d Pe 
jected with 20 
cent © luti 
sodium 


and rontvet! 


urine trom tl 


kidne Vy, me 





Left kidne 


blood cells n 


Fic. 2.—Kidney split open after r val wing growtl 


) 


No pus Stay 
cocci on culture (probably contamination, in absence of pus). Pyelogram of th 
kidney (Fig. 1) shows absence of the superior and middle calyces and upper p 
of the pelvis. The inferior calyx is normal, showing the minor calyces 

March 14, 1924.—Patient complains of increase of pain in the left costo-vert 
angle, and the urine, which has been bloody continuously since admission, is ent 
clear. This demonstrated very nicely the complete obstruction of the left urete: 
blood clot. 

March 15, 1924.—Cystoscopic examination was repeated March 15 to determine 
function of the right kidney. This examination revealed a ropy blood clot, whi 
an exact mold of the ureter and was about 6 cm. in length protruding from th 
ureteral orifice and curled within the bladder. No urine was seen to flow fron 
occluded ureter and the peristolic waves were absent. A large Garceau catheter 
inserted into the right ureter and 1 c.c. phenolsulphonthalein injected intravenous! 
dye from the right ureter appeared in 4% minutes. It excreted 25 per cent. for 
fifteen minutes 20 per cent. for second fifteen minutes. The bladder urine collected 


one-half hour showed no dye because left ureter was occluded by blood clot 


wine 
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SQUAMOUS-CELL TUMORS OF THE RENAL PELVIS* 
By Apert J. Scuoitit, M.D. 
or Rocuester, MINN. 
RESIDENT SURGEON, ST. MARY'S HOSPITAL, MAYO CLINI 
AND 
GorvDON S. Fouutps, M.B. (Tor.) 
FELLOW IN ROLOGY, THE MAYO FOUNDATION 
SQUAMOUS-CELL changes in the urinary tract, as in the mouth, gall 


| 


and other organs, generally form in response to repeated mechanical 


TT 


or to tedious infections. All parts of the urinary tract are subject t 
proliferation of epithelium to a condition resembling skin. Cedercreutz, Dittl 
and Kaufmann describe its occurrence in both benign and malignant 
in the urethra; Albarran, Halle, and Kretschmer in the bladder: 
Kischensky, Scheel, Cumming, and others in the renal pelvis. I[n the ur 
and bladder epithelial changes may follow years of recurrent infectio1 
scar formations ; for example, Judd operated on a case of squamous-cell 1 
of the anterior urethra which had followed twenty years of urethral inf 
and instrumental manipulations. Trzebicky reported a case of squamou 
carcinoma developing on a traumatic stricture of ten years duration. In 
cases treated at the Mayo Clinic squamous-cell carcinoma of the bl 
followed periods of cystitis which commenced with the trauma of childbirth, 
twenty-eight and twenty-nine years before. Morris reported a cas 
squamous-cell tumor of the lower end of the ureter which for many years 
had been the resting place of calculi. In the renal pelvis similar epid 
changes occur. Small areas of hyalinization and squamous-cell changes 
not infrequently seen in hydronephrotic sacs. More extensive epidermoid 
changes occur in cases of long-standing renal infection, either with or without 
stones, but long duration of infection is not essential in all cases, for thes 
changes at times result in association with short periods of severe infection 
(Figs. 1 and 2). In one case, in a man aged twenty-six years, a nephrectomy 
was performed at the Mayo Clinic after only nine months of severe pyelone 
phritis. The renal pelvis contained a number of raised, wrinkled, grayish-white 
plaques, I to 2 cm. in diameter ; histologic examination revealed squamous-cell 
changes. Orth, Beselin, Hallé, and Kretschmer, have all reported cases of 
leukoplakia associated with tuberculous pyelitis. Not all cases, however, are 
the result of infection or long-continued irritation. Wendel reports a « 
which there was no inflammation. Leber notes a case in an infant of 
months ; similar changes were also noted in the infant’s eye. Lecéne, Klug and 
Grauhan attribute the formation of leukoplakia to developmental changes 
Richey holds that metaplasia occurs both as a physiologic process and as a 

* This work was done under the direction of Dr. W. F. Braasch, Section on Urology 
Mayo Clinic, Rochester, Minnesota. 
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SQUAMOUS-CELL TUMORS OF THE RENAL PEL\ 


result of certain pathologic conditions, the latter involving repeated t 
a tissue over an extended period of time 


Not infrequently in the renal pelvis, as in the urethra and bladder. th 
factor which produces the metaplasia continues its action until 


chang‘ s deve lop. Albarran holds that m st sSquamous-cell] srowths are precede 


i 
by leukoplakia. Besenbruch reported squamous-cell carcinoma develoy 
a case of tuberculous pye 
litis. Spiess considered 
nineteen of 136 casi 
collected by him 


squamous-cell 

nomas; seventeet 
forty-three cases of non 
papillary tumors of the 
renal pelvis collecté 
Kretschmer were « 

ered as ¢ pidet m 1 { 
growth. The tissues adja 
cent to the malignan 
often showed epiderm 
changes. Aschnert 
described a Cast 
squamous-cell carci 
arising at the urete 
pelvic juncture in ass 
tion with leukoplal 

the renal pelvis. 
Squamous-cell tumor 
the renal pelvis are com 
parativel) symptoml 


When obstruction ccul 





it is from a gradual slow 
cclusion and is alm 
painless, at times causing 


tremendous dilatation of 


17 


the kidne\ pelvis. In contrast to papillary tumors. the squamous-cel 


cinomas rarely bleed. <A similar slow. painless occlusion and pelvic distenti 
ecurs with squamous-cell growths of the ureter. In a case reported 

Rundle a hydronephrosis of two and a half litres resulted from a squam 

cell epithelioma which blocked the lower ureter; there had been no pait 

renal colic. Squamous-cell epitheliomas of the renal pelvis may have a 


1 


standing, possibly premalignant history of trauma and infection, as occurs 


squamous-cell growths of the urinary bladder. Oraison reports the cas 
woman, aged fifty years, whose symptoms of renal trouble started with trauma 
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SCHOLL AND FOULDS 


at twenty-four. At operation a squamous-cell tumor of the renal 
was found. 

Similar to infection and stone formation, tumor growth is ofte1 
in abnormally developed, poorly drained kidneys. Cases of squamou 
carcinoma associated with stone in horseshoe kidneys have been report: 
Wulff and Primrose. 

Pathology.—There are two types of squamous-cell tumors arising 
renal pelvis: in the first, the renal parenchyma is invaded early, the kidn 
solid and compact, and the parenchymal tissue becomes completely rej 
by carcinoma and irregular masses of fibrosis: in the second, the grow 
confined to the renal pelvis, the kidney is extremely large and hydronep! 
with a pressure atrophy « 
of the renal tissue. 

In the first type, the 
noma at times extends t 
pedicle and neighboring g¢g 
the pelvis is thickened and 
by the tumor growth, 
malignancy is not infrequ 
associated with = stones 
same association of squan 
cell tumors and calculi hold 
in other organs. Nicholso: 
lected sixteen cases of squan 
cell carcinoma of the 


bladder; fifteen had gall-sto1 : 





It is possible that in certai 
Fic. 2.—(Case A75112.) Leucoplakia of the pelvis of | the development of the car 
a of the renal pelvis may p1 
the formation of stone. Hallé maintains that the metaplasia does not 
from the irritation of the stone, but that the epidermization and calculi 
result from the same chronic inflammation. In the renal pelvis the sto 
at times extremely large, and of the staghorn earthy-phosphat« 
Kaufmann reported a case in which the stone weighed 93 gm. A 
case was noted by Oraison, in which the patient had attacks of rena 
for twenty-eight years; the stone weighed 107 gm. Wells and Kundrat 
report cases of squamous-cell tumors associated with large branching 
Of eleven collected cases considered by Wells as definite squamous-cell 
nomas, six had stones. The long duration of symptoms of calculi 
infection in most cases indicates that the presence of stone precede 
development of carcinoma by many years. The malignant changes set 
later, possibly as a result of long-continued trauma, either inflammat 
mechanical, or both. In an occasional case there is a definite increase 
severity of the symptoms, suggestive of the onset of malignancy. In 108 
of associated renal calculi and malignancy, collected by Martin and M 
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SQUAMOUS-CELL TUMORS oO] HI | \L PEI 
the symptoms of stone averaged nineteen years in duration; the mpt . 
suggestive of malignancy averaged about five months 





The majority of stones found in cases of carcinoma of the renal pelvis are 
rough and irregula Beca 


ise Of infection and ulceration of the pelvic mucosa, 


It 1s Occasionally impossible to find any tissue adiacent to the pelvic wall suitable 


( 
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SCHOLL AND FOULDS 


for histologic examination. As the growth spreads throughout the kidney, the 
cells change to a more irregular, rapidly growing type and detach thems 
from the original, identifying, epidermoid masses. In certain instances 
varying transition stages may be 
traced from a definite squamous- 
cell growth to masses containing 
only large irregular epithelial cells, 
loosely bound together, with little 
hyalinization or epithelial whorl 
formation. It is quite probable that 
the majority of the solid type of 
carcinomas of the kidney, the car- 
cinoma simplex, occurring in asso- 
ciation with infection and large 
pelvic stones, originate from meta 
plastic pelvic epithelium. 


In the second type of squamous- 





cell carcinoma arising in the renal 
pelvis, there are numerous tumor py. 4. —~(Cas 
masses on the thickened dilated — 
pelvic wall, some small and papillomatous, others large, bulky and at tin 
smooth-surfaced. This type of growth causes comparatively few locali 
symptoms. The insidious onset and lack of definite symptoms occur! 
with squamous-cell tumors of the urinary bladder also occur with this 
of growth in the renal pelvis. The 
ureter is occluded, and ther 
complete atrophic destructior 

the parenchymal tissue. Attent 
may only be directed to the 
dition by the finding of a 
cystic abdominal mass. Ther 

at times extreme hyalinization and 
epithelial desquamation of the 
type described by Rokitansky as 
cholesteatoma; Luys and Che 
and Ewing described cases of this 
type. Ina few instances papill 


tumors of a moderate degree ot 





malignancy are found associate 


inttatetAeeeees Webteivewods ‘iamous- With squamous-cell lesions. 
cell carcinoma with small area I I t . . . 
primary growth is possibly papi! 
lomatous in type, as small areas of hyalinization and epithelial whorl 
mation are often seen in papillomas. In one case a definite leukoplakia was 
found in association with a villous pyelitis; this case is of interest as it sug 


gests a transition stage from an infectious to a malignant tumor, having both 
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and had increased rapidly in size. For the past three years he had moder: 
urination. Eighteen months before, he had had a moderate intermittent 
none for the past year. He had not lost weight, and his general condition 
examination the mass was found to be very large, filling the right side « 


it was soft, rounded and painful on palpation. The urine was not abi 





ite free 
hematu 
vas 

rf the 


lorm il 


phenolsulphonephthalein return was 40 per cent.; the blood urea content and ham 


} 


were normal. R6ntgenographic examination of the kidneys, ureters and bladd 


negative. Cystoscopic examination revealed a normal bladder mucosa; there w 


secretion tro 
ing Was smMa 


observation 
tion impas 
ureteral cath 
20 cm, trom 
At oper 
transperitone 
tumor was t¢ 
and irregul: 
adherent to a 
ing tissues 
adhesions the 
ruptured, an 
shell then 
patient Was ll 
at the end « 
The conval 
eventful, sav 
ing of the w 
successfully 

Path 
mass was t! 
dilated and 
we ee plete atroph 
Squamous ' i clement tiaar 
cell . ' ne) was great! 
carcinoma « /3 Fax. culated. and 
SSS gl”? — many irregul 
SS 23 « 


ing in size f 





in diameter 

FiG. 7. Squamous-cell tum r of the renal | is infiltrating entir were of tw 
kidney. Areas of leucoplakia surround fragments of stone . : 
especially tl 


were loose and papillomatous, others were hard and smooth-surfaced 


papillomatous protrusions, while the intervening mucosa in many areas 


wrinkled and gray in color. There were a numbe 


distended pelvis, and probably corresponding to the site of the original calic 
which were from 6 to 8 cm. in diameter, and had the same wrinkled epidermoid app 
as the pelvis (Fig. 3). A number of irregularly rounded stones, about 1 cm. in dian 
were found loose in the pelvis. The solid masses were very friable, similar to tl 
sively hyalinized areas of squamous-cell growth occurring in the bladder. Hist 

the hard tumors were squamous-cell carcinoma of a high degree of malignan 


ney; the righ 


Was seen in 


m_ the 
+ urete: 


11 
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eter 
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ito! 
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und t 
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cence 
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vas ft 


of dilated pouche s extendin: 


There were extensive masses and large circular plugs of cells undergou 


stages of hyalinization and epithelial whorl formation. In many areas the 
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extension along the renal vessels and out into the perirenal tissues. Histologic 
invading tissue was found to be a squamous-cell epithelioma with evidence of ext 
active malignant growth (Fig. 5). Near the pelvis there was extensive desquam 
hyalinization, but no papillary structures were found. In the parenchymal porti 
kidney the malignant cells were large, markedly irregular in size, stained dee; 
contained a great many mitotic figures. Only small areas of normal renal, pat 
tissues remained. Malignant cells were found encircling moderately atrophic g 
and following the course of collecting tubules. In some areas the parenchyma 
were found unchanged by the encroaching malignant cells, indicating a compa 
rapid and recent invasion. The squamous-cell changes were confined to tl 
adjacent to the pelvis. 

Case III.—(A232,253.) J. T. R.. a man aged fifty-four years, came to tl 
May 6, 1909, complaining of 
and occasional attacks of n 
hematuria during the precedii 
years. During the last six 
had attacks of severe pain loc 
the area of the right kidney 
lost twenty-five pounds in weig!] 
pain was not so intense. if hi 
his right leg. 

Examination revealed a ma 
region of the right kidney \ 
tion a large infected kidney 
moved through a Mayo latera 
incision. The kidney was adhe: 
the surrounding tissues and 
capsular nephrectomy was 1 


Forceps were left on the pedicl 





five strips of iodoform 


packed in the wound. The force] 
Fic. 9. Case A389. Extensive fibrosi iusing dist 


SIV gdistor- removed on the fifth day 

tion and constriction of an epithelioma of the renal pelvis ; . 
patient left the hospital on the 

day after an uneventful convalescence Two months later the patient died 


revealed metastatic growths in the regional lymph-glands and in the liver 
Pathology.—The kidney was lobulated and soft. On cut section it w 
almost completely atrophied and contained a huge staghorn calculus. Lining 
and the calices, which were dilated and outlined by only a thin shell of corti 
was a flat, irregular, somewhat villous growth. Histologic examination 
squamous-cell epithelioma with extensive hyalinization and epithelial pear 
(Fig. 6). In most places the growth was confined to the lining membran 


and calices, extending only slightly in several areas into the remaining parenchym 

Case IV.—(A138,795.) C. E. T., a man aged fifty-four years, came to 
August 7, 1915, complaining of attacks of right renal colic and intermittent hen 
twelve years’ duration. Recently the pain over his right kidney had become mor 
and he had lost weight. 

Examination revealed a smooth mass in the right abdomen. The urine cont 
large amount of pus and blood; the phenolsulphonephthalein return was 44 per 
two hours and fifteen minutes. A réntgenogram revealed a large branched ston 
right renal area. Cystoscopic examination revealed a moderately inflamed bladd 
right ureteral orifice did not contract, and no secretion was seen during t 
observation; the right ureter was catheterized and a small amount of 


obtained ; the left ureter had an impassable obstruction at the orifice. 
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SURGICAL TRAUMA OF THE RECURRENT LARYNGEA! 
NERVE WITH RESTORATION OF FUNCTION 


By Aprian S. Taytor, M.D. 


or PEKING, CHINA. 


FROM THE DEPARTMENT OF SURGERY, PEKING UNION MEDICAL COLLEGE 


IN THE ANNALS OF SURGERY, February, 1924, Frazier discusses tl 
lem of paralysis of the vocal cords following surgical trauma to the r 
laryngeal nerve and reports four cases in which improvement followe 
tomosis of the distal stump of the divided nerve with the descendens hy 
Several years ago Judd, New and Mann reported experimental study 
regeneration of this nerve and the restoration of its function after 
trauma. They concluded that: 

“1. Section of the recurrent laryngeal nerve produces complete pa 
of the vocal cord of the corresponding side, which in all probabilit 
be permanent. 

2. Ligation of the recurrent laryngeal nerve with linen, chromic catgut 
or plain catgut produces complete and probabiy permanent paralysis 
vocal cord of the corresponding side. 
“3. Stretching the recurrent laryngeal nerves acutely in a mannet 
but of longer duration and intensity than occurs in operation does not 
the function of the vocal cord. 

“4. Stretching the recurrent laryngeal nerves for a long period, 
muscles, impairs the function of the vocal cords, but the impairment is pr 
due to the operative trauma and not to the stretching. 

“5. Pinching the recurrent laryngeal nerves with a hemostat in a 1 
similar to that which may occur in an operation produces temporary 
of the vocal cords. Restoration of function always occurs, the lengtl 
necessary for restoration depending on the anatomic point at which tl 
was crushed. The time found necessary for complete regeneratiot 
nerve when injured in the areas usually traumatized by operati 
between thirty and sixty days. 

‘6. Exploration of the recurrent laryngeal nerve produces an effect 
vocal cords depending on the amount of trauma to which the nerves : 
jected. Careful dissection will probably not produce any effect; the paralyses 
noted were probably owing to pinching and other traumatic procedures.’ 

In the case which is here reported an operation was being done for uni 
ligation of the superior thyroid artery at the upper pole of the thyroid. Du 
ing the dissection the recurrent laryngeal nerve was mistaken for the 
and was doubly tied with fine silk ligatures and partially divided betwee 
ligature before the mistake was discovered. Paralysis was immediat nd 

* ANNALS OF SuRGERY, 1918, vol. Ixvii, pp. 257-262 
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RAU! OF RECURRENT LARYNGEAL NERVI 


was repeal aiy verine ; expe rt laryngoscopi examination. he pal 


carefully erved 11 e follow-up clinic, later underwent a partial 
ectomy and at the | ent time has entirely regained the functi 
injured nerve 

Becaust tf th ite knowledge of the type and the extent 


trauma inflicted wit ubsequent complete recovery trom the paralysis 


] 17 ‘ 
immediate oOlOoOWet 


The I iti { 1 \ Male tudent ived twenty Ti¢ Wa re terred DY | 
LaForee H th the diag Ly pe dism. O 
he shows ( mptor G disea 
metab 4 0 I H col idvam 


i 
1 short t1 mad ( Ipp palpal ¢ 
ght side plit tica 1 retracted, the 
of the g \ p ( é it the inner ma 
uppel! | le | ; ; 1 oat ; 
ibout It O ie t ( ; d+ n 
partial se p Appr e-half 
asked t | nd { © Cila te tically hoarse he silk ligature 
at once div d ret The ret ng undivided nerve tissue served 
cut ends 1) n t e them 
thyroid a | tic cut close to the upper j 
gland Che the nervy +t seen t 
impulse the 
he « pic 1 : patient left 
without 1 I n I e August 8, 192 i 8) Hi 
Siact \ ‘s Lt ( com] para S l 
cord the { ( I t ind 1 I 
ad occurrs | { ( gt l ted a i t 
n Shar P n I 1923. Ex 
on adm d p ment eneral condition, the qualit 
voice was pi Xal ol! LD A. W Dut lap, P 
Utolar ¢ t | M { oe d both cords t ( 
normal i cton vas don i 
unzesthesia | er 1 fibrous t ’ 
presented exO] mic tre Af 
laryngoscoy] é | 1) ) { December 7th ; 
vere ig: n 
The case present nite evidence of immediate and complete paral 
one vocal cord after double ligation with fine silk of one recurrent larvne 


nerve with hemi-sect etween the ligatures, which were removed as t 


as the mistake was red. Restoration of function was complete withit 


sixteen months 
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TRANSACTIONS 


PHILADELPHIA ACADEMY OF SURGERY 
Stated Meeting Held April 7, 1924 


/ 
The President, Dr. Enwarp S. Hopce. in the Chat 


ECHINOCOCCUS CYST OF THE OMENTUM 
Dr. K. KoRNBLUM presented an Italian man, aged twenty-eight v« \ 
was first seen by him October 28, 1923, complaining of a tumo1 
upper abdominal quadrant. He had been perfectly well until fou 
prior to admission, when he noticed some soreness in the right upper 
where he then felt for the first time a large mass that he could e: 
about. He thinks the mass gradually increased in size from the tim 
first noticed it. He had been in this country for the past twelv 
Italy he was employed as a carpenter and in this country he has al 
in a factory. He had never been in intimate contact with dogs. | 
muscular and well nourished, apparently in perfect health. 
Examination was entirely negative with exception of the abdome: 
a large tumor could readily be seen in the upper right quadrant 


size of a cocoanut. This was not tender to palpation, presented 
surface and had a tense, cystic feel. It moved downward ot 
appeared to be independent of the liver and no enlargement of tl 


could be detected. ‘The mass was treely movable in the upper 
could be pushed slightly beyond the midline toward the left. In a 

direction it could be made to reach the level of the umbilicus 

appeared to have its centre of rotation about the gall-bladder. It 

be palpated with the hand in the right kidney region, neither could 

kidney be felt. A dull note was elicited on percussion over the tu 

hydatid thrill was detected. No other masses were felt in the abdome: 

other abdominal viscera appeared normal. Peristalsis was normal 

was no abdominal distention. He was admitted to the service of Dr. Gi 
Muller, operation was performed on November 3, 1923, under gas-et! 

thesia. A transverse incision in the upper right quadrant of the al 


made. The mass immediately presented itself on opening the periton 


and was seen to be a large cyst enmeshed in the great omentum and not 

to any of the neighboring viscera. The omentum was bound by 

neighboring structures and could not therefore be removed from thi ! : 
Consequently the cyst was walled off from the remainder of the 

cavity by gauze packs and its removal proceeded with. In attempt 

it, the cyst wall was ruptured and immediately numerous daught 

escaped, thus revealing the true nature of the cyst. The entire g 

removed and after removal of the packs the abdomen was irrigat 


a weak iodine solution. Further exploration of the abdomen revealed 
cysts. The abdomen was closed and the patient made an uneventful 
Pathological examination of the cyst showed it to have the usual cl 
found in echinococcus cysts. The patient has returned twice for 
examinations and states that he remains perfectly well. Physical ex 
on both occasions were negative 
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PHILADELPHIA ACADEMY OF SURGERY 





ANKLE FRACTURES 


Dr. E. L. ELIAson reported the following cases: 

I. Fracture of the Tibia and Astragalus with Dislocation of the 1 
The patient, a young man, had his foot caught between an ascending 
tion elevator and the side of an open shaft, with a resulting twist that threw 
him over the side to the ground, 30 feet below. Fluoroscopic exan 
revealed a fracture of the lower end of the tibia passing obliquely act the 
shaft and entering the joint, a fracture of the neck of the astragalus 


internal postero-lateral dislocation of the head of the astragalus wit! 
degree rotation of the same. Open reduction was required at which th 


tibialis anticus tendon was found between the fragments of the tibia. T| 
of the astragalus was entirely separated from its attachment. Reduct 
plating of the tibia. The patient is now fourteen weeks later, walkit 
a cane. 

II. Bilateral Fracture of the Astragalus, Tibia and Fibula.—A 
woman, while riding in the side car of a motor cycle was subjected to 
on collision. The neck of the left astragalus was broken, dislocated lat 
accompanied by a fracture of the external malleolus. The neck of the 
astragalus was broken, the head was dislocated laterally and both 1 
were broken. The patient was walking without a cane six months late1 
only complaint being weak arches for which she wears supports. 


Stated Meeting Held May 5, 1924 
The President Dr. Epnwarp B. Hopae in the Chair 


PLASTIC SURGERY OF THE FACE 


1 


Dr. Ropert H. Ivy presented a man, seventy-one years of age, wl 
preceding five years had been the subject of a slowly advancing ulcerative 
lesion of the skin of his nose. 
of the entire nose was involved, pr ting 
red thickened areas, large scales and 
which when removed exposed ulcet 
The ulcerative process had destroy 
of the left ala through its entire thickness 
the skin of the columella, part of the 
laginous septum, and the skin of the right 
ala. (Figs. 1 and 2.) Very littl 
was experienced. \Wassermann 
was negative. General physical « 
tion revealed no other serious defect 

A plaster-of-Paris impression 
face was taken and a cast mace 
same material. From this measure 
were accurately made of the nos 
had been reconstructed in wax 
model, from which a tin-foil pattern was 
reproduced giving the exact shap 





Fic. 1.—Side view of nose I . : . 
size of a forehead flap to be use 

struction of the nose. At the first operation, December 21, 1923, undet 

ether, the flap of skin and subcutaneous tissue the size and shap the 


tin-foil pattern was raised from the forehead and sutured back in place 
610 




















PLASTIC SURGERY OF THE FAC] 


delayed transter to the nose (Blair, V. P., Surg., Gynec. & Obst.. 1921 


XXxill, p. 261). On January 15, 1924, under ether, all of the diseased port 


of the nose were excised hese inc luded the whole of hoth ale. the ti 
h 


columella, t nous septum and all of the skin of the dorsum up to tl 





frontal bone. After control of hemorrhage, the forehead flap previously outline 


was again raised, and sutured down into position so as to restore the missing 


parts (Fig. 3). The flap was so fashioned that its distal end could be turn 
in to form the lining of the nostrils and the columella, as well as supplying tl 
external covering of the nose. This particular method of forming the fl 
made from an accurately measured pattern and furnishing in one piece, linin 
columella and external covering, was devised by V. P. Blair, of St. Louis, 1 


~ 


| 


ai 
¢ 
ip 


oO 


it. 


‘ 
y+ 


whose permission | am presenting it for the first time, as it has not yet been 











PHILADELPHIA ACADEMY OF SURGERY 


published by him. Examination of the discarded tissue showed b ell 
epithelioma. On February 14, 1924, four weeks later, under ether, the pedick 
was divided and its proximal end replaced in the forehead. The remain: tw 


surface on the forehead was allowed to granulate for a time and finally 
with a Thiersch graft under local anesthesia. (Figs. 4, 5 and 6.) 


Owing to the fact that the nas es 
and bony septum were not involved | 
case it was unnecessary to insert ai ew 
bone or cartilage. Healing occu ( 


promptly, giving the patient a 
looking nose, with well-formed alz and nos 


trils through which he can breath and blow 
Time alone will determine whethe: not 
the original lesion is cured, but it is hoped 
that the patient, who had been cond 

to a miserable life of hopeless isolation, w 


be given at least a few more 
happiness. 

Details in the steps of procedur: 
Indian method of rhinoplasty as desig: 
Blair are: 

(1) Making of a plaster-of-Pai 
of the patient’s face. 

(2) Building up of the defective 





nO¢ ; 


Fic. 6.—Showing well-formed r tr . - 
Si aivons tures to the desired form on _ the 


wax or clay. 
(3) Measuring the dimensions of the nose on the cast and plotting thes 
out on paper (see diagram Fig. 7), making allowances for columell 


lining of nostrils. 

(4) Reproduc 
ing the paper plan 
in heavy tin-foil 
(Fig. 7). 

(5) Applying 
tin-foil pattern to 
forehead, the pedi- 
cled flap is outlined, 
raised, and sutured 






NT Nasion to Mp « 50mm 
TL Tivoptaet® ry = 15mm 


Greatest wi dt) 
wo tetween Aine. = 70 mm 


back into original 
bed fordelaved 


transfer ( Fig. 8). AD Width telwren 
rie ° Tors Alee = 5mm 
(6) Two weeks NA omar’ 
OF Ma ct 4amm 


NO er chau > Samm 


AC Height of Ata * !Tmr 











later, all external 
surtace of nose 1s ; (1). wa a 
removed together . 
with diseased or Fi 
deformed deeper 
tissues, the forehead flap is raised and its distal end is turned in and 
with catgut to form columella and lining of nostrils (Fig. 9). The 
then rotated on its pedicle and sutured to edges of nasal defect, particular car 
being taken to fix posterior end of columella securely to top of upper | 

(7) Three or four weeks later, pedicle is divided along line from top 


one ala to nasion. Raw edge is sutured, and pedicle returned to forehe 
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7 1) Dir f flap for new nose plotted « 
plan reproduced in tin-foil 











PLASTIC SURGERY OF THE FACI 





(8) Remaining detect in torehead can be immediately covered wit 
thickness skin graft from abdomen, or later covered with Thiersch graft 


~ 


In most cases, even of total destruction of the nose, this soft tissue 


alone will restore the natural prominence of the nose without a bone or cart 
age transplant lf more stability is desired, a piece of costal cartilag 

ag y is 

be inserted later. Ly Douglas Webstet 


of the Evans Institute, University of 
Pennsylvania, made the plaster casts. 
Dr. Rosperr H. | presented, also, 


a child eleven years age, who had a 
large defect in the right side of the nose 
and cheek. ( X posing tO View the interior 
of the nose and maxillary sinus. lhe 


defect communicated with the mouth 





through a small opening in the alveolas 
| process on the right side here was a 
. loss of several teeth and surrounding 
bone in this region lhe right ala was 
absent. trom contraction of scar tissue 
the right corner of the mouth was drawn 
up at the expense of the uppet lip. The 
remaining part of the nose was drawn 
toward the right. ig 10.) This 
deformity is said to have resulted from. F'«-8 
noma following typh fever at the ag 
of three years (On the right cheek ire tw pat lle] SCars about an nch 
running downward a1 backward toward the neck. ipparently due 
: previcus attempt at closure of the defect. The procedure for reliet 
case was as tollows \ plaster ot-P 
cast of the face was made and the 
built out to as nearly correct cont 
possible in wax on the cast. From tl 


tin-toil pattern was made to give ¢ 


size and shape for a skin Hap to 


operation, using the 


pattern, a horizontal skin flap was 
and raised from the forehead witl 


its pedicle based at the right sup 





temporal artery. This flap was sutur 
Fi back into its original bed for dela 
aan : transter to its new position \t the sam 


peration a flap of skin was raised fron 
the right infraorbital region. to 


the defect, to line the « avity 
tor delaved transfer. 


Two weeks later, the nasal edges of the defect were freshened at 
1. 
le 


ad 
intraorbital { ip raised, inverted, and sutured to the treshened nasal mare 


The raw surface thus created on the cheek and the under surface 
hinge flap were covered by the horizontal flap from the forehead. (Fig. 1 
Two weeks later, good union having occurred, the temporal pedicl 
severed and returned to the forehead. The raw edge of the flap was sutured 
to the cheek lhe opening 


into the nose was thus closed, but there remained 


be turned overt like a hinge at the ede 


with epithelium his lap was also suture 


| 
| 


Was 
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PHILADELPHIA ACADEMY OF SURGERY 


the drawn up right corner of the mouth. (Fig. 12.) This was corr 
dividing the scar tissue in the upper lip, bringing the corner of th 
down, and filling the space thus created by interposing a thick tongu 


flap of skin and subcutaneous tissue from the lower lip. (Fig. 13.) 





and time are expected to do much to obliterate the scars of these variou 
tions. Further correction of the nasal deformity may be attempted 


COMPOUND FRACTURE-DISLOCATION 
Dr. Drury Hinton (by invitation), presented a man, forty-t 
old, who was admitted December 24, 1922 with a compound fractu) 
tion at the wrist. The radius protruded from the flexor surface, connect 
the semilunar. Vessels and nerves retracted and posterior. Four hour 
admission, operation was performed, the semilunar being removed 
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SURGICAL TREATMENT OF BRONCHIECTATIC CAVITIES 


Drs. Tromas A. SHALLOW and Louis H. CLerr read a paper 


above title. 


LATE RESULTS OF SPLENECTOMY FOR TRAUMATIC RUPTI 


OF THE SPLEEN 


VW rive 


Drs. DAMon B. Pretrrer and CALviIn M. SmytTu, JR., read a pap 


the above title, for which see page 562. 


BILIARY TRACT SURGERY 
Drs. JAMes H. BaLtpwin and WILLIAM R. Gi_MourR read a 


Biliary Tract Surgery, based upon a study of 130 consecutive surgi: 


616 


p 

















TRANSACTIONS 
NEW YORK SURGICAL SOCIETY 


BILATERAL STRAN‘( LATED INGUINAL HERNIA IN THREE M 


Dr. HENRY W. ¢ E presented a child, a premature seven months 


I 
at the present time ed three months, who was admitted to the Second Sur 
gical Divi On, Ro sevelt lospital. March IQ2 
& - + 
Forty-four hou efore a lett indirect inguinal hernia came dow1 


sac and | 
[he patient was vomiting about every hour Keca 

The ba was ly d a 
scrotal sa Hot! iths; 1ce-bags and upright elevation of buttocks failed 


ecame irreducibl lhe bowels moved fout hours prior to admission 
| 


odor to vomitus 


to reduce hernia 


Forty hve hou tter hernia became incarce1 ited the patient W 
ated upon Drop ether anesthesia Inguinal canal exposed Release 
: setit ring . ral] , f all int tine noected 1 bhleaaict 
constrit c ng é ii lOOps Of sMall intestine congested and blu 
] ] ] ° ‘ ] . { ‘ 4 ‘ ] \ 
color reduced. ( Ire neck with fine catgu Sac not removed. \W 
closed Satistactory re ver\ 
Eight days post-operative \ bulging mass appeared in the region of the 
\ \ ] + + + } 
right external ring Was reduced with some ifficulty Ether ha ( 


given. [our days later this bulging mass again came down into sac and wa 
irreducibl Under ether anzsthesia, this right-sided irre | 
inguinal hernia was operated upon. Numerous | 
bluish color reduce suture of neck. Closure of wound. Slight am 


infection, lower angl Satisfactory recovery 
STRANGULATED I} INAL HERNIA? WITH BEGINNING GANGRI 
TESTICLE IN THREE AND ONE-HALF MONTHS’ OLD BAB\ 


Dox CAVE presented a child who, when a baby three and o1 


months old, was admitted to the Second Surgical Division of Bellevue | 
pital, March 2, 19: it 10 A.M., tor relief of strangulated right 
inguinal hernia of fifty-five hours’ duration 

Operation was pertormed within an hour of patient’s admissio1 1) 
ether anesthesia. Incision over inguinal canal \ loop of small intestine f 
with semi-solid fecal matter was found caught in the external ring and pressit g 


firmly against the co lark brown, not quite 


black. The entire cord. the testicle and epididymis were black. After a slit 


e loop of gut was a very « 


was made in the ring and the gut drawn out, the circulation was restore 
ina few minutes. The scybalous mass pushed upward in lumen of gut. Her 
nia reduced. Cord and testicle still black. Even in spite of the threatens 
gangrene of the testicle and cord, it was thought best not to rem 
them. Closure of rnia opening, repair of canal in usual way 
made an uneventtul recovery. Discharged cured from hospital nine days 


after operation. 








NEW YORK SURGICAL SOCIETY 
BRAIN TUMOR 


Dr. Cuartes A. ELSBERG presented a woman, thirty-four, years of 
from whom he had removed an endothelioma from the left motor area, u1 
local anesthesia, in January, of last year. One year before she began t 
attacks of twitching in the right hand and forearm which continued off ar 
and which was soon followed by attacks of twitching of the right side . 
face and right upper and lower extremities. She was never unconscious 
ing the attacks and they occurred every few days. She was treated 
Out-patient Department, where it was found that she had a four 
Wassermann, and received thorough antispecific treatment. She neve: 
any headache and never vomited. She was admitted into the hospital 
condition of status hemi-epilepticus. Every ten to fifteen minutes she w 
have a convulsive attack which began in the right upper extremity and 
involved successively the right side of the face and the right lower extremit 
She was conscious during all of the attacks. She was under observatior 
two days during which time there was progressive weakness of the lim! 
the right side. Upon physical examination, her fundi were found to hb 
mal, tendon reflexes on the right side greater than on the left with a Bal 
on the right and with marked weakness of the right upper and lower extr: 
ties. The Wassermann in the blood and cerebrospinal fluid was negat 
At the operation, a well encapsulated endothelioma, 5 x 4 centimetres in 
was removed from the left arm area. As there was a great deal of ble 
from the cavity in which the tumor lay, a smal! piece of muscle was rem 
from the thigh and inserted in the cavity and the bleeding thus cont 
The patient recovered very satisfactorily from the operation. She rapi 
regained power in the right side of the body and was free from the Jacks 
attacks. She returned to the hospital three months later and was then 
tically well. Two months after this she began to have recurrences of 
attacks and by November—ten months after the operation—she was ha 
attacks every few weeks with again a progressive loss of power in the ri 
upper and lower extremities. November 13, 1923, the bone flap made at 
previous operation was again turned down, and the dura opened; the 
of muscle that had been implanted at the operation ten months before 
found to be lying loose in the cavity and to have undergone fibrotic char 
The piece of muscle which was 3 x2 centimetres was easily removed 
the wound then closed. She recovered satisfactorily from the operati 


rapidly recovered power in the affected limbs and has been free from 
convulsive attacks. When the piece of muscle was incised it was 
that there was a collection of pus, sterile on culture, in the centre of it 

In this patient, the implanted muscle acted as a foreign body and h; 
be secondarily removed. It had caused a recurrence of tumor sympt 
The Wassermann was found to be positive again, and she was put wy 
renewed antispecific treatment. It seems very probable that the lues 
something to do with changes due to the fact that the implanted muscle was 1 
well borne by the tissues, as muscle is usually borne well when it is impla: 
and never causes any trouble as in this patient. 

Doctor ELssBerG presented also a woman from whom he had rem 
a large endothelioma from the left fronto-parietal region. Sixteen m¢ 
before the operation she complained of some double vision and some dimt 
of vision. This continued off and on for six months and then she begat 
have headaches, increasing in severity, and buzzing in the ears. For s 
weeks she had had some disturbance in speech, often misnaming objects 
people. Upon examination, the reflexes on the right side were slightly e» 


618 























rerate r 
sides 1 ( ‘I é , 
, , 
ot a tun tin ( ( 
? nia«< tT 7 x . 
osteopla ip Ww ( \ 


qdavs | at f] C1} 
exposi! ge | ( 0 vl 
bleedit m the ‘ 

remove he art 


torily tl ( 
Di. | enti 
remove | ( : 
months % 
and the he é ‘ 
great ci¢ 
with bu © ( , 
Upon pl exal * 
right side late n : 
weakne ( 
eratiol ne 
lett t1 
the pe " 
Botl 
that b en 
Clict hal \ 15 
ances 1n | A 
in bot! 
Dor Esp sr 
man was seen 1n al ed state 
hemisphere, with mat papilloedem 


turbances 


[he patient stood 1 or sh 
s all of | n waar emamaaatd 
\fter the operation t nilloedema. 
, 

large amount of exu ’ rap ly su 
postneur ‘ tle 
Operation WV iln ely lost 

this case demo Wu 

ence too | the ner i 
s10n alt , un 


tumor 
In Some instances fir ; ‘ : 1] 
wise mig ht em : p — P 1X 


without ret b ad . 


Dapllices 
lt pe lhe 
i »b rT 
Gura W 
] ] 
l | Iie 
] | 
( ¢ adel ‘ 
u ti VW 
cre W 
DIECE 
' 
mi 1 
{ ; 
i 
ere 
1) um 
, 
it 
( Y¥mMptoms 
ne con 
lat 
ett ‘ f 
t } 
, iit ~ 
the 1 
1 1 
‘~~ ~ 
‘ stu 
i CTl) 
itis 
‘ 
il ( lie 
iu I 
} 
r 
f eS 
m h na 
1 , 
ll ancesthe 
Ci¢ ible [ 


satistactori 
isual distu 

t high grads 
lower 

ent | 

! Lic 

ive a patient 
| rac * 

ips which ¢ 

mastoid bel 

iWaVvV 0 DO! 

reer mat 1 











NEW YORK SURGICAL SOCIETY 


the tumor is expected in the occipital region, then the bone flap is made fu 


backwards up to the level of the transverse sinus. 


COMPOUND COMMINUTED FRACTURE OF SKULL WITH LACERA 
OF BRAIN IN A CHILD FOLLOWING COASTING 


Dr. HuGH AUCHINCLOss presented a boy, eleven years old, who o1 
uary 15, 1922, two years, three months ago, was brought to the Emer; 
Ward of the Presbyterian Hospital (No. 52622) by two men who sai 
while coasting in Central Park he ran into a park bench and cut his head 
Though seemingly unconscious, he responded in monosyllables a few times 
to questions. He was cyanosed, was somewhat dyspneeic, had cold 





Fic. 1.—Skiagray howing defect in skull after re 


hands and feet and looked shocked. In striking contrast to a fractured skull 
picture with compression signs, his pulse varied between 120-150, w 
good quality, and his blood pressure 125/70. 

An irregularly curved scalp wound just above the hair line in the frontal 
region lay open, exposing blood clot, some dirt, and hair matted togetl 
with a friable substance that proved to be bits of brain. No other evid 
of injury was found. Dr. H. A. Murray, who was then house surg 
hurried him at once to the operating room, where he was first seen by the 
reporter. Great care was taken in the wound preparation. Shaving, « 
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COMM ) FRAC TI EK OF S] CHILD 
away fragmented flap edges, removing dirt, and gentle irrigation witl 
warmed saline, then Dakin’s solution took about half an hour, duri1 
time the | ulse range between 100 and [50 and the blood pressure 
125/75. A little ether had to be given to keep him quiet Lhe 
avulsed from before backward with a pedicle behind. Six fragmen 
vault lay depressed beneath the edges of the surrounding normal 
most oO! thes ft ign S the amount ot inner table fractured wi 
than the outer hey were made up of the frontal and left pari 
(Fig. 2.) ' lose te he | eitudinal sinus was a lace n of the 
about 2 X 3 cm. In meter whence came brain tissue Small tragm«e 
oozed out Wi rht to | 5 
in front e up the pre 
central convolut: lec ng vi 
sel of at size oW und he 
bone fragments were ( ed (sre 
effort was made to t rhly remove 
all foreign iter, « nd rearrangt 
the tissues, clos ul ind th 
the flap with as lit uma as ] 
sible. Iw little ( drains at 
either end he w \ inserted 
The last t t tl eration was 
completed 11 G. Penfield 
Subsequi nt I wt a | Ca 
fracture ting A base 
left side. 

The bl pressu | about 
the same x thi the aft 
noon and ; nud ugh | 

4$9AR/°77 

pulse was 130, hi ew W S an | / 
and said h felt fine 

Except r sot C WeaKneSS 
in the grip his and and at 
intercurrent attack tonsillitis his 
post-operative course w ree of noteworthy happening. He went 
days after his injury w 1 pulsating defect in his skull, measuring 
greatest diametet1 [.) Four days later Doctor Penfield noted 
wound is entirely heal lhe surface where the brain was expose 
and is slightly depres He has no pain on getting up in the m 
on stooping ov Bi: ‘'s are both normal \bdominal reflexes 
Strength in right | mal No cortical sensory loss can be 
He has a slight inte strabismus « the left eve which may 
present before. Or g to the left there is a moderate nysta 
quick phase to the Ie (On looking to the right there is a fine 
with quick phase t ( | lhe question of filling in the « 
must be considere etermine by such disturbances as he 
focal symptoms 

Four months lat (huite well. Five months late Broke his 
Eight months late Went with Tribune Fresh-air Party to the 
Nine months later. Quite well. Defect in skull is flat. Twenty-one m 
later. Pain at site of depression for one week. Very marked pulsation 
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ent and it can be seen ; 
Thirty-two months later 
hve months later \pt 
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grade in school only on trial. On stooping, gets dizzy, also if struck o1 
Vomited supper one month ago. Family are not particularly anxious t 
any operation at present. 

Reasons for presentation of case: 


1. The magnitude of the injury received while coasting down what most 


people would consider a rather harmless looking short, not particularl 
Central Park hill. 
2. Severe brain laceration and loss of substance with relatively i 


cant signs and symptoms as compared to apparently much less severe fractures 


associated with bleeding within the closed cranium. A somewhat dramatic 
evidence of the value of “ decompression” coincident with injury 
3. A three-year follow-up result at eleven to fourteen years of age, show 


ing scarcely any complicating feature as yet. It is hoped that later follow-u; 
results may be obtained and reported. 


Dr. CHARLES A. ELsrerc said that he thought unless the defect wer: 


large and the patient had a disturbed symptomatology, it was better to allow 


the flap defect to remain. He considered that in this boy it might remain wit} 


perfect safety and with the outlook that in a few years it would decre 


size. Unless there was some special reason for acting otherwise, he would 


leave that flap alone. 

Dr. SEWARD ERDMAN was interested to know the indication for the 
removal of so large an amount of bone. He inquired if there was any reasor 
for believing, if it was not contaminated, it was not safe to leave it in. He 


believed that in such cases as this an effort should be made to leave in as much 


of the comminuted bone as possible as it fills in the defect and act 
bone graft. 

Doctor AUCHINCLOss, in closing the discussion, said that at the oper 
it was a debated point what to do with the pieces of bone. They were taker 
out and preserved in saline until a decision was reached regarding u 
them. But there was hair and ground-up dirt mixed with them and D 
Penfield rejected the use of that bone from the standpoint of the undesi1 
of having a possible infected foreign body in the wound, especially in a case 


where the dura had been opened and there was so extensive brain lacerati 


SUPPURATIVE ARTHRITIS OF KNEE-JOINT TREATED BY IN( 
AND MOTION 


Dr. FrepertcK T. VAN BEUREN, JR., presented a woman, forty 
| 


years of age, who was delivered at the Sloane Hospital for Women Feb: 
I, 1923. Five days postpartum she had a rise of temperature to 104 degr 


F., and complained of tenderness in the right lower quadrant of the abdomet 
Eight days postpartum she complained of tenderness in both iliac fossa 
the uterus was found to be enlarged and irregular. A diagnosis of 


uterus and probable pelvic thrombo-phlebitis was made. Nineteen days 
partum swelling and tenderness of the right knee-joint was discovered 
pus was aspirated which showed streptococcus hemolyticus on culture. He 
saw the patient for the first time on the following day, and deferred oper 
for twenty-four hours in order to force the fluid intake and digitalize h 


because she was in very bad general condition with a temperature varying 


from 103 to 104, and a white blood count of 18,000 with 8&3 per cent 
morphonuclears. February 22, 1923, incisions were made, one on the outet 
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the othe I tne SIC I the | oht Dat 1] raining the 
immediat \ lpr 1) ] ¢ ut trom 111 : Xldi ana sthesia. Ti) 
right kn nt w tuted, part ictive, partly passive, before 


ing was applied ge quantity ot thick pus was forced out of tl 





by this movement ar edressing with assisted active motion was pe 


; every three hours while the patient was awake during the next tw 
During the next tour weeks, although the blood culture showed 
four or five separa sions, she evel eC i er\y large i 
gluteal regions one 1 th later and an abscs n the right pect 
about ten days atte e development of the gluteal abscesses Lhe 


from the pus in « ise grew streptococcus hemolyticus hese 


cations interfered s usiy with the care I at nee int Or 
weeks the patient rat more or less high temperature, continuous! 


general condition w ery ba nde¢ Wuring the greater part of 

active motion at the kne« nt was impossible on account of the patie 
bility to pertorm 11 t passive motions were kept up by the interns 
Damon, who had immediate charge of the conduct of the case. |] 


. 1 , 17 rT? ] ’ 7 } } ] 
atter the incisions le Knee OInt Nat een made, the inner wou 


er 


closed off from th nt and was healed at the end of fourteen wee 


j : 
operation (he outer wound ceased to « harge at about the sam« 
| ] ] sen4 ‘ —" ] +4 +1 ] 
' but was not healed u out sixteen weeks atte! e operation | he £ 
| of the wounds 1n the gluteal and pectoral regions was al very slow 
4 1 . 11 
: toral woul healing ut five months after it Was made here Still 
r thirteen months atter the operation in the gluteal region, a small sit 
the sacrun 
She got ul oO! ( tor the first time « oht months atter the per: 
her knee egal valk about one mont itter that, having I 
} saat. : rant nt ‘ t 4} 4 ] | 
qaimecuity act I ra I le Pp erior leg muscles Ss hie 1 
; thirteen months atter the operation, able to walk up and down stai1 A 
moderate « Shi tull and painless tive extension of the rig! 
J joint to an almost mplete degree [his case is shown to emphas 
fact that it poss ecure a good result in suppurative arthritis 
, \ 7 : saaiel eat 
Knee-] nt Vv il . m ono ( nt, evel na most untavora 
: provided sufficient pains are taken by the interne in charge of the 
qlee : 
is further empnhas! that, in this case, pa ve motion or a combi 
tad 4 +] , 7 ] ] 1. 
¢ assisted ( { m \ 1) LS ( mot ( at: place Ort re 
' motion tor a number ot weeks and secured a satisfactory result 
) \ 
? Dr iN \\ CONS Cire it complete ¢ tension at ft 
' joint was, trom tl inctional standpoint, more important than free 
flexion He thought that in such a successful case an attempt sh 
7 ; 
made to restore ext n and thus to assure stability in weight bea 
2 Dr \ 70. VW considered that this ise presented the best 
it the wisdom of ting to restore tunction in suppurative arthrit 
> 
ring in such desperat ck peopl [hese patients with suppurati : 
are so otte leSIx 1m so many her ways that the icCcOMDpHSI 
| such a resuit., as l mn this patient, was a very re markable one Vi 
these cases ¢ on | I ankylosis, 11 they get we ll at all 
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of a new building. On admission his condition was that of marked 
blood pressure 100 over 52, temperature normal, pulse 100, respiration 22, 
red cell count 3,600,000, hemoglobin 70 per cent. He complained of severe 
pain in the abdomen and left shoulder, and had vomited before admissi 

On physical examination, the patient was pale. The abdomen show 
external evidences of injury, was slightly distended, and there was moderat 
spasm of the muscles, particularly on the left side. There was mark 
derness in the left upper quadrant. There was shifting dulness in the flanks 
Percussion, palpation and auscultation of the chest gave no evidence of 
thoracic injury. Catheterization of the bladder showed no blood in thi 
The patient had abrasions of the left forehead, fracture of the nasal bones 
fracture of the lower end of the left radius, fracture of the left scaphoid and a 
comminuted fracture through the greater trochanter of the right femur 

Laparotomy was performed four hours after the accident. The aly 
was opened through the left rectus and a very large amount of flu 
clotted blood was found. ‘The spleen was uninjured, but on the under surface 
of the left lobe of the liver there was a deep tear about four inches in length 
which extended on to the posterior surface of the organ. The laceration was 





bleeding freely. As the patient’s condition was very critical and the tort 
surface was very inaccessible for suture the wound in the liver was merely 
packed with a large amount of plain gauze which was brought out through 
the upper end of the laparotomy incision. A hypodermoclysis was give: 


the table. Post-operative condition very bad. With the aid of repeated | 
dermoclysis, fluids by rectum and stimulation the patient gradually impr 


and went on to a slow but complete recovery. One week later the gau 
packing was removed under gas and oxygen anesthesia, liberating a large 


amount of bloody, broken down liver tissue. There was a discharge of 
purulent material for several days following the removal of the packing 
temperature which reached 104-6" twelve hours after operation fluctuat 
the neighborhood of 102 to 103 until the packing was removed, after w! 
it gradually reached normal. 

He left the hospital about eight weeks after admission. He had remain 


in the ward longer on account of baking and massage of his fractured femu 

and wrist. An interesting question in this case is the nature of the inju 

that produced the rupture of the liver. It seems possible in the absenc 

external evidences of injury to the abdominal wall or thorax that the injury 
to the liver was not caused by compression of the organ, but rather: 

pulling away of the liver from its parietal attachments by the sudden force 
of the fall. This indirect method of injury is more likely to affect th 


heavier right lobe; rupture of the left lobe is comparatively rar 
5 ’ } | 
chief point of impact seems to have been over the greater trocl 


lant 


the right side which was markedly comminuted. As regards operative 
dure, he believed that gauze packing is the method of choice where time is at ; 
important element and the hemorrhage is still active. This can of course be 
combined with suture in suitable cases. ) 
RUPTURE OF THE SPLEEN IN A CHILD FOLLOWING RELATIVI 
SLIGHT TRAUMA 
Dr. Forpyce B. Str. Joun presented a child, nine years of age, who was 
: ‘>. : ‘ , i 

brought to the hospital in a taxicab three months ago by her mother to det 
mine whether or not an injury existed. \ 


The history as presented by the mother was as follows: Two and one-half 


hours before admission, while in school, one of her little friends gave 
push while she was standing near a school desk and she bumped up aga 
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the corner of the desk, striking her left side and sliding to the floor [mm 
diately she felt a sharp pain in her left side under the ribs, did not fall W 
however, but sat down in a chair for five minutes and then as school wa 
walked home partly supported by two girl friends, climbed two flights of 

and then because she felt badly lay down on a sofa. 

About an hour and a half later she felt nauseated and vomited twice, ch 
vellow fluid. ‘This did not alarm her mother as the child in the p l 
years had not infrequently vomited with so-called indigestion attacks She 
did not complain of pain while lying quietly either before or after vomiti 
but said that walking and moving had hurt her side \ short time t 
however, perhaps fitteen minutes, the mother noticed that the child w 
than usual, especially about the lips. Upon arriving at the hospital by ta 
the child walked into the accident ward with her mother and sat dow1 1 
of the receiving chairs to wait tor the examining physician. 

A half hour later, four hours after injury, when seen by the visiting su 
geon, she presented the tollowing picture: A pale child about eight ne 
years old lying on the examining table with knees drawn up, apparently not it 
acute pain, but very quiet. Respirations were quiet and not increased in 
her pulse rate was 98, tair in quality, the red cell count being 4,500,000 and thi 
hemoglobin 85 per cent She seemed like a matter of fact youngste1 
stated that while lying still she had no pain, but that she felt more comfortabl 
with her legs drawn up. She was not nauseated. The examination t 
chest was essentially negative, except for slight diminution in respirator) 
excursion Che abdominal wall moved with respiration but was also limit 
in its excursion. A very taint area of ecchymosis was noted over the lowet 


left chest in the splenic area pressure on which caused no pain. It was dif 
for the child to relax her general abdominal wall with the thighs exte 
With the thighs flexed she presented slight spasm in the upper left qua 
with tenderness and less spasm and tenderness in the lower left quad 
There was no costo-vertebral tenderness, but very definite dulness in thi 
flank, not shifting, and tympany in the right. A rectal examination 
not made. 

It was felt that with the history and the evidence of intraperitoneal i1 


rhage and from the location of the blow and the ecchymosis f 


with hemor 
a ruptured spleen seemed the most probable pathology with probably 


renal injury. 


1414 


Ne 


She was operated upon immediately and the following conditions four 


Upon opening the peritoneal cavity through a left rectus incision there escaj 
a large amount of fluid blood and the examining hand placed in the up] 


left quadrant could readily appreciate a badly lacerated spleen, which, h 


ever, upon being brought into view, was not apparently otherwise pathol 
] 


The visceral surface presented a longitudinal rent which almost complet 


divided the spleen Into two equ il halves ( ontrolling the pedic le of the 
with the fingers, clan ps were a 


removed. Large blood clots were noted in the left lumbar gutter and 


left subphrenic region behind the stomach. \t the time the spleen was 
seen there was very active hemorrhage present. After removal of blo 

in the left lumbar region retroperitoneal hemorrhage was noted in the reg 
of the left kidney, which upon palpation showed no evidence of gross lac 


tion, however. The wound was closed with continuous plain gut for the perit 


neum, during which about 350 c.c. of hot saline were introduced int 
peritoneal cavity. The anterior sheath was repaired with chromic gut 
the skin and subcutaneous tissue with silk. Note: It was estimated that 
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plied including the vessels, and the spk 
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amount of blood in the peritoneum including clots was about 400 c.c. A ne 
infusion was given on the operating table. 
The pathological report of Doctor Stout describes the spleen Ss cm 
3cm. “Its visceral surface presents a longitudinal rent which alm 
pletely divides the specimen into two equal halves. The surfaces al 





line of rupture are very jagged, the substance of the spleen bulges fo : 
there is much blood clot. The rupture goes through to the diaph: 

surface but there it is not so accentuated. There are, however, thre 

lines of rupture, the main line running somewhat longitudinally, wl 

other two are perpendicular to this and take their origin from it. Mict 


examination : Section of the spleen taken along the margin of one of th 


shows adherent to it a mass of coagulum with thick plaques « 
flaklets separating the mass of red blood cells. There has been some degene: ' 
tion of splenic tissue along the margins of the rupture. There is considerabk 
leucocytic infiltration along the surface of the splenic tissue and into the 
coagulum. Many of the phagocytic cells of the spleen are loaded wit! WI 
granular blood pigment. ‘There is almost no hemorrhage into the 


tissue itself.” 

On-the day following operation the child was transfused with 40 
maternal blood and following this the post-operative course was u1 
until the ninth day, when the dressing was noted to be soaked wi 
blood and upon its removal a disrupture of the wound found wl 
repaired immediately with general anesthesia followed by an unevent 
valescence, the patient being discharged from the hospital on the 
day following injury with the following blood count: red blood cell 
000; hemoglobin, 70 per cent.; white blood cells, 400; polymorphonu 


1 
+} 


37 per cent.; lymphocytes, 52 per cent.; 1. monos. and trans. 1 


eosinophiles, I per cent. 


RUPTURE OF LIVER IN A CHILD FOLLOWING COASTING 


Dr. HuGH AUCHINCLOss presented a twelve-year-old school 


while coasting in Central Park, February 26, 1924, collided with a 
struck her right side, over probably, from her description and a 
the lower ribs about the: anterior axillary line. After being pulled 
her sled for a short distance she was able to stand up but, when shx 

complained of pain in her abdomen much worse on breathing deeply. ron 
Fifth Avenue and Seventy-second Street to First Avenue and S« fiftl 
Street is about ten blocks, or half a mile. She walked this and 
one flight of stairs. Because she looked pale and still complained 

nal pain her sister brought her to the Presbyterian Hospital (No. 59 
a taxicab. The physicians who then examined her were called upon 


cile a somewhat conflicting assortment of facts. 
She was thirsty and asked for water frequently. When she breat j 
she had much pain referred to the right acromial region, but no e) 
of injury were discovered there. She was wholly conscious, talkati ; 
smiled during the remissions of pain and after her chest was strapped. 
signs of a rib nor lung lesion could be made out and the heart was 
placed. These negative findings were substantiated by fluoroscopy. © the 
tenth rib in the right anterior axillary line was a little reddened skin « t] 
where she had been struck. The right side of the abdomen, the right flank, a1 ; 
both recti were rigid. In the right costovertebral angle there was no tender! 
nor spasm. One of the physicians found on rectal examination that on the ; 
right side high up it seemed more tender. ‘There was no psoas spasm 
The catheterized urine showed strongly positive guaiac, 8—10 1 


et 
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5. If, when the peritoneum had been opened under novocain, some of 
the bloody fluid had been examined at once for bile pigment, a procedure that 
would not have taken more than about five minutes, it might have cont: 
somewhat toward the diagnosis of liver or bile passage rupture, thoug! 
ably not have materially altered the procedure. 





ABDOMINAL CONTUSIONS ASSOCIATED WITH VISCERAL IN 

Dr. GeorGe E. BREWER read a paper with the above title. 

Dr. CHARLES N. Down said that he had recently had tabulated th es 
of abdominal contusions at Roosevelt Hospital for the last few veai 
was surprised to find how few of these cases had been operated on, and as this 
hospital is located in a neighborhood where there are many accidents, every 
day various people are brought in with injuries from automobiles, falling from 
heights, etc. The method of handling them has been, when the case needed 
operation, not to delay at all. There have been cases, however, where ther 
was doubt whether operation was desirable and these have caused much 
anxiety. As they have recovered without operation, they cannot be classi 
as rupture of the liver, or spleen, for there is no proof, so they are list 
as abdominal contusions. There was usually an autopsy performed on thos¢ 
that died so it was possible to put on the history, “ Rupture of the 
or “ Rupture of the Spleen.” Consequently the hospital records do not give 
one an accurate idea of the real number of these cases of rupture o 
viscus that have come in because so many have gotten well under th 
nosis of “ Abdominal Contusions.”’ 

There are eleven of these tabulated cases of rupture of the liver and 
spleen gathered from the hospital records. Of that number there wer 
deaths, which does not give much encouragement for operation. ©) 
of splenectomy died immediately, two died after palliative operation, 
operated upon died. There were three other deaths, one after operation; s 
operation was done in four and the operation was of no avail in any of them 
In the cases cured there was one hepatorrhaphy, repair of a small tear in the 
right lobe, but there was not more hemorrhage than is often seen in a gal 
bladder operation where a small area of the liver is exposed. In another ther 
was a little crack in the liver two inches long, and in another there y 
rupture of the spleen where only exploratory was done, and in another 
was rupture of the kidney. These got well. Speaking from the records of 
the first surgical division of this hospital for the last few years (not ver) 
severe cases, but taking them as they come in) there had been little in the wa 
of encouragement for operation. In the next few years the preponder 
cases may be those that need operation and will get well with it. Bu 
although watched with great care and operation done on all that 
operation, it would not seem that operation had been very encouragi: 
these cases. 

Dr. Joun F. Connors said that in his experience at Harlem Hospital he 
was changing the methods of treatment in these cases of intra-abdominal 
ies and that less operations are being performed. In many cases it is the 
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ABDOMINAL CONTUSIONS ASSOCIATED WITH VISCI 
opening 0! the abdomen which decreases the intra-abdominal pre 


causes renewed hemorrhage when if the abdomen was allowed 





closed and the intra-abdominal pressure not interfered with, bleedi 


not recul! The attitude in the se case 1S much the Same as 


in cases of fractured skulls. Operation was formerly done on all the 
and the mortality was high. Since stopping routine operation in the 


cases the mortality 


re operated upon too early and 11 


injuries a 
many less operations would be done and the end results would be bett 


In the 


ist year there have been quite a number of cases whet 


was blood in the urine none of which came to « peration, the urine 

up, and the patients recov red here have been cases in which there might 
have been a ruptur pleen, but of course there being no operation, 

was made s lely from the patient s condition and the blood picture 


of these cases in which no operation was done was there a fatality 
Doct CONN aid that he had looked up the statistics at t 
' and found that from September 1, 1923 to April 1, 1924, fifteen cases w 


admitted to the h tal with a diagnosis of intra-abdominal injur\ ()t 


four cast were the results of falls: one patient fell four stories I s 
ecchymosis on the left le, blood in the urine, patient was in shock, 1 e1 
tion, recover\ ()t the tour cases there was one operation, in which 
gut was | und, patient died n these four cases there was on 
one deat! . thre n-Operative cases three re veries Twi 

: crushed, neither of which were operated upon, both recovered. S« 
struck by automobiles: two operative cases, one death: five 1 
cases, one death. [here was one case in which the patient was coast 
in the urine, no operation, recovet (ne patient was struck by a plat 
a circular saw, operation, ruptured gut was found, recovery. Of thi 
cases there were ve perallve cases with three deaths, here were 
non-operative cases with one death, which would seem to indicate that 
of watchful waiting was giving the best results (Ot course, in cases 
tured intestine there in be but one method of treatment and that is imme 


Dr. JoHN Do \ alled attention to the trivial amount of trauma that 
sometimes results 11 reat imjury lle remembered four cases 


i viscus injury, after not very severe accidents, one a motorman who was 

by the backward swing of the brake on his car which caused a rupture of the 
' ; ' ’ | 
kidney ; another case was that of a small boy who was struck a glanci1 W 


~ 


by an ice wagon with a result of rupture of the spleen, another a rupture 


| kidney following a fall from a bicycle and a ruptured liver following 
| trom a wagon, the three last cases being children. As to the sympton 
these cases, it is not alwavs possible to make a diagnosis. While rigidit nd 


| shifting dulness are the two best signs, it is difficult to differentiate the signs 


ol hemorrhage trom those ot shox k. Doctor Douglas had seen a von 


! a VV 


lately who had been run over in the iliac region and was contused an 
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and blue locally, and it was difficult to tell on examination which w: 
tary rigidity from tenderness due to local injury and which involunta 
ity from intraperitoneal hemorrhage. She had no pulse at th 
haemoglobin was 70 per cent., and there were 4,000,000 red blood « 
the extreme pallor, air hunger, and weak and rapid pulse seemed at 
indicate an internal hemorrhage. 

The speaker had met with one case of retroperitoneal ruptu 
duodenum, In this case there was infiltration from leakage down lx 
ascending colon to the cecum. If he had been operated on imme 
doubtful if the lesion would have been found. \s to the hemorrha 
ing the opening of the peritoneum, he had one case of ruptured liver 
almost immediately after the peritoneum was opened, although 
operative condition did not appear a desperate one. As far as ruptur 
kidney is concerned, in which the kidney was sutured, he thought 
dure was rarely successful. He remembered one case in St. Luke’ 
which there was continued bleeding and the hematuria continued 


kidney had to be removed several days later. In addition to having 


fusion ready to use at the time of operation, it is a help to le: t! 


abdomen every bit of blood possible, the same as in operation from a 
ectopic pregnancy and fill the peritoneal cavity up with saline befor 
He believed a considerable amount of blood is thus saved and absor! 
into the circulation. 

Dr. BENJAMIN T. TiLron said that he had seen a transverse ft 
the body of the pancreas produced by direct traumatism. The | 
been caught between a heavy trunk and the side of a baggage cat | \ 
a large amount of blood in the lesser sac and the case terminated fat 
shock and hemorrhage. He thought it should be recognized that hen 


give symptoms like those of an intra 


behind the peritoneum could 


if 


injury, such as marked tenderness, muscular rigidity and later perit 


iT) 


tation. Such a condition should be thought of before deciding 
for supposed visceral injury. 

Dr. HuGH AUCHINCLOss said he did not consider an immediate 
harmful if a small incision was made and a local anesthetic used. Hy 
it was not safe if an intraperitoneal injury were suspected to let 
operation can later be made more extensive if necessary. 

Doctor BREWER, in closing the discussion, said he wanted to e1 


what Doctor Tilton said. He had seen large retroperitoneal ext 


simulate peritoneal irritation. An interesting case which he had not met 

in his paper was that of a child brought in with a severe abdominal ul 
and indefinite symptoms. There were symptoms of considerable s| 

an exploration was done and rupture of the pancreas was found. A larg 
packing of gauze was put in and a cigarette drain surrounded by rubber tissu 


to bring about absorption of the pancreatic fluid as otherwise ther 


have been extensive fat necrosis. 
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two or three inches, generally for two minutes at each site. There wer 
vibrators which, on being fixed to the end of the magnet, took 
oscillatory movement of the magnetic field. Radiation was usually 
to the tissues preceding the use of the vibrator. The vibrator had 
uses and it was thought that it should best be applied only at intervals of a 
week or two or longer, in order to allow to take place a favorable 
of the tissues, which it had seemed could then result following each u 
\ too frequent use of the vibrator had seemed often to intensify the s\ 
for the relief of which it was being used. It should be applied wit! 
cushion of flannel intervening between it and the tissues. Mr. Mi 
cautioned against using it over the central nervous system. There was 
thought, as well, to be a reaction-time following each application, o1 


frequently-given applications, of radiation from the magnet, in which 


progress toward recovery of the tissues would take place if treatments wer 
interrupted, than if they were continued to be given frequently. The 
believed that this device afforded a new therapeusis for otherwise inti 
painful cicatrizing conditions. The use of the magnet was illustrat tl 
history of the first case presented, which was as follows: 

The patient was a physician, who on March 29, 1922, was given at 
tion of 1 c.c. of 80 per cent. alcohol, aimed through the mouth, at the right 
inferior dental nerve beneath the ramus of the jaw, and on the tl 
thereafter, no relief to the pain having resulted, a second similar 
was given into the same location and three days later the pain stopped low 
ever, in about ten days more, the injected tissues had so contracted t tl 
patient was unable to open his jaws wider than to attain a spread of al 
an inch between his incisor teeth, and there was a quite severe bor 
on motion of the jaw, which continued up to the time of beginning tr 
with the magnet on May 7, 1922. On this date he could separate hi 
teeth without pain oniy about 1¢ inch, further opening of his mouth causing 
pain, the maximum spread between the incisor teeth being to an extent 
that would just admit the distal interphalangeal joint of his index finger 
lhe ingestion of food was attended with so much pain that he would st 
eating in the middle of his meals. The painful area on spreading the jaws 
was located just behind the right ramus, a little above the angle of th W 


Between May 7 and 17, the patient received ten treatments with 
from the magnet, and at the end of this time he considered that he coul 
his jaws to within about '4 inch of their normal spread, and there was 
pain at all on strongly stretching the jaws apart to the limit of the r 

This result came about as follows: At the first treatment, imme 
following two minutes of radiation over the seat of the pain, using 
amperes, the patient said that the pain was about 50 per cent. reliev: fter 
one minute more of radiation there was greater relief, and then after waiting 
for half an hour the patient was able to open his lower jaw to the 
the obstruction practically without pain. The following morning, befor 
treatment, the pain on spreading the jaws was as bad as ever, but the jaws 
could be opened distinctly wider than before. Radiation, using 17 amperes, 
was now administered over the seat of pain as well as over the right te: 
maxillary joint for two minutes apiece. On the third day, before tr 
the jaw could be opened nearly to the limit allowed by the restraint without 
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times be made in a badly displaced fracture, and the early return of fun 
in these cases treated in the abduction position as compared with those tr 
with the arm at the side. The latter take several months to regain fur 

Doctor STILLMAN presented also a girl, aged thirteen, who fell 
doorstep March 1 and fractured the surgical neck of the left humerus 
was put up in a Velpeau bandage in the Roosevelt Hospital Emet 
Department. Two days later she was admitted to the hospital, put t 
her arm suspended in abduction with traction. The position of the 
was found to be unchanged and an effort was made to get her parents t 
permission for a general anesthetic to be given so manipulation cou 
tried. This permission was not obtained until the 13th and the atte1 
reduction was not successful. She was taken out of the apparatus Mar 
and discharged April 6. Function was nearly complete. The efi 
reduction was too late. She was shown fer the result despite the d 
angle which the shaft makes with the head. 


SUBGLENOID DISLOCATION OF THE HEAD OF THE HUMERUS 
FRACTURE OF THE GREATER TUBEROSITY 


Dr. ALFRED STILLMAN presented a woman, aged fifty-two, wh 
against a trunk March 26, dislocating her shoulder and tearing off the ¢ 
tuberosity of the humerus. Her X-ray shows the fragment well sepa 
The dislocation was reduced and this procedure also reduced the f1 
She was discharged with her arm ina sling. It is now five weeks a1 
tion is nowhere near as good as in the other two treated in abduction 


ANKLE FRACTURE 


Dr. Joun C. A. Gerster presented a stout man of sixty-two y 
sustained his injury on the night of February 17, 1924. The next 
was admitted to the service of Doctor Stetten at the Lenox Hill H 
with a fracture of the lower end of the fibula and of the tibia, th 
fracture running through the posterior part of the articular surfac 
was marked backward displacement of the foot and leg with extreme sw 


and ecchymosis. Two attempts at maintaining reduction in plaster 
failed, a third attempt at reduction by suspension and moderate tr 
succeeded. A broad strip of adhesive was applied to sole and heel a1 


in contact with the skin by a muslin bandage. To the free end of this a 
beyond the toes, a rope with eight pounds traction was sufficient to 
foot clear of the bed. \ Sinclai 


1 


ur skate was then attached to the 
covered foot and ankle by adhesive strips and covered by another bai 
with six pounds traction applied to this. Reduction was immediately ol 
and maintained. The Sinclair skate was removed within a few 
suspension was kept up for six weeks. After the first ten days’ active fl 
and extension of the ankle was begun. ‘Total duration of stay in hospit 
eight weeks. 

The patient has about 30 per cent. of motion in ankle-joint at the | 
time and has resumed his former occupation as storekeeper. The d 
in maintaining reduction was due to the fracture of the poste 
articular surface of tibia which permitted the foot to slip backwa1 
suspension of the foot made it possible for the weight of the leg to cau 
unfractured anterior articular surface of tibia to move backward a1 
its proper relationship with the articular surface of astragalus. 

Slight eversion of foot was easily controlled by raising inner bot 
sole and heel '% inch. 
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MESENTERIC CYST CAUSING INTESTINAL OBSTRUCTION 


Dr. THomas ALLISON SMITH presented a girl from the Children’s 
Surgical Service of Bellevue Hospital. Admitted January 21, I919, age 
seven years. Six days before admission to the hospital she was taken sick 
with persistent vomiting, no food or liquid being retained. This condition 


continued up to the time of her admission. There was no pain. On tl ' 
following onset of symptoms her bowels moved thoroughly, but did not move 
again in spite of frequent purgatives. Examination showed a well-devel 

but poorly nourished girl. Her abdomen was slightly distended, but the: 
was no rigidity and only slight tenderness which was about one and one-hali 
inches to the right and slightly below the umbilicus. Over the lumbar 
posteriorly the muscles were rigid on the right side, and the child wa 
tender to fist percussion. Rectal examination revealed a mass in thi 
lower quadrant which seemed to be movable. Her temperature wa 
pulse 128. White blood cells 12,000, with 75 per cent. polymorphonu 
Urine contained both albumin and acetone. 

She was operated upon eighteen hours after admission, the operat 
revealing that there was a cyst of the mesentery producing an int 
obstruction by twisting the bowel due to a slight rotation of this cyst. Becauss 
of the tightness of the obstruction due to the twist, it was thought t 
excise this portion of the intestine, which was done, uniting the b 
lateral anastomosis. 

For the next two weeks this child’s condition appeared to be very critical 
with rapid pulse, abdominal distention, and fecal vomiting. She deve 
pressure sores over her occiput and back. Finally, on the fifteenth day, she 
developed a fecal fistula and from that time on, her condition improved. S|! 
was discharged at the end of seven weeks, and has had no abdominal 
plaints in the five years that have elapsed since her operation. 


SUBCUTANEOUS LACERATION OF THE PANCREAS 


Dr. THOMAS ALLISON SMITH presented a boy from the Children’s 
Service, Bellevue Hospital, age seven years. On the date of adn 
March 29, 1918, the boy fell from a ladder a distance of about five 
feet, striking his abdomen and head. He was dazed for a few secon but 
was not unconscious, and walked into his house. About two hours later. h¢ 
vomited clear fluid, and vomited again about an hour later, but comp! 
of no pain except soreness under the left costal margin, where there w 
abrasion of the skin and some ecchymosis. He also had signs of 
tusion over his forehead. 

Examination was negative except that his abdomen was rigid throug! 
and he had considerable tenderness on pressure, most marked midway betweer 
the umbilicus and the tip of the ensiform. His temperature was 99. 


pulse go, white blood cells 18,000, go per cent. polymorphonuclears UL Tine 
was negative except for a trace of albumin. 
He was placed under close observation. During the night he vomit 


several times, and had some cough. During the next day, abdominal 
and tenderness increased, and the vomiting continued. For this re 


was thought best to explore the abdomen, which was done about thirty hour 
after the injury. As soon as the abdomen was opened, there was found a 
small amount of blood-stained fluid. There were several small areas of fat 


necrosis in the gastrosplenic and gastrocolic omenta, also a tear about on 
inch in length in the gastrocolic omentum. This was enlarged, and the less 
peritoneal sac examined, which contained some bloody fluid and showed 
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transverse tear in the tail of the pancreas about one inch 1n lengt! 
more than one-eight f an inch in depth \ cigarette drain w 
to this tear and brought out through the gastrocolic omentum 
abdominal injury wi erved. For the next two weeks the wou 
very freely, the secretion digesting the skin about the wound. Within 
or two after the operation, his coughing and vomiting devel 
fledged who ping coug which complicated the case and de laved 
He was taken home | ; parents thirty days after admission, with the w 
still draining, but it w losed seven weeks trom the date of injury 

DR WILLIAM B. CoLtey said that he had had one case of ne 
pancreas, an airman w! fell from a great height during the wat 
operated on and developed a fistula. This finally healed up and he n 
excellent recovery 

Dr Ht MANN | = 2 reterred toa case it iniurv ot the pancre cw 
he observed some ten years ago. A little girl had been run over by an auton 


bile and 


was brought into the Lenox Hull Hospital severely shocke \ 
signs of intra abdominal injury lhe clinical signs pointed to an inju 

the stomach, spleen, or pancreas. Laparotomy revealed a multitude of fat 
necrotic areas In the large omentum. Stomach and spleen intact. On ¢ 

ing the pancreas quite extensive fat necrosis in its vicinity was note ry 


head and body of the gland was intact but its tail was crushed \ 


was carefully adjusted around the injured portion; the bloody effusion wl 
was present in the a men was removed by saline irrigatior Lhe 

j re ee ‘ 
made an uneventful ( 

DoctTo SM i H | the speaKker# s ISesS are Intere ting he LLIS¢ 


that in both the ta {f the pancreas was the only portion 1 
crushing injuries it usua 
vertebre and the injuring force Injuring of the body and head 
common and dangerou in injuries to the tail because the ducts of 
may be torn in bo njuries In Woctor Smith's case the lack 


immediately after the injury should be noted as unusual 


Dr. CHa SA. | ERG presented a patient from whom he had remove 
a large osteochondrot t the vertebrae which had used marked 
compression sympton here was a history of four months of pai 
lumbar spine and increasing loss of power in the lower extremities 
examination there w irge, hard palpable tumor over the lower ba 
marked dis 


f 
- 
> 


sensation in the lower extren 
ties up to tl level of tl eleventh thoracic segment lhe X-rav shower 


calcified mass in this region which was diagnosed as a benign growt 
operation, performed in February, 1924, consisted of an extensive lamin« 
tomy and excision of a large chondroma of the vertebrae that compressed thi 
cord. The tumor w well limited, smooth and glossy in appearance 
surrounded by a large amount of new bone lhe tumor was found to | 
crowded the dural to the right and was removed in pieces witl 
a large amount of new-formed bone around it lhe growth was g I] 
followed to the right e of the bodies of the vertebrze and removal 
portion of the growth was very difficult on account of its close conne 


the pleura. Portions of the left eleventh and twelfth ril 
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process of the twelfth thoracic vertebra that were involved in the 
had to be resected, and although great care was taken in freeing th 
from the pleura, a large rent was made in the pleura. The rent in the | 
was closed by a continuous suture and the wound then closed. The 
recovered very satisfactorily from the operation and has been imp: 
steadily since that time. The pathological report was osteochondroma 

Dr. WittiAm B. Cortey asked Doctor Elsberg what his prognosis 
be in this case. He was interested to know because he had seen simila: 
pronounced chondroma by the pathologist which had later turned out 
malignant chondrosarcoma. 

In answer to this question Doctor Elsberg replied that he consider 
prognosis to be very good. The tumor was a benign one and was e1 
removed. He thought the chances for recurrence were small. Althou 
patient still had a number of spinal symptoms, it was too soon after ope 
for them to have disappeared and they could be disregarded in maki 
prognosis. He had had two other cases of osteochondroma of th 
although in neither was the growth as large as in this case, and both | 
well for five years. 

FRACTURES ABOUT THE UPPER END OF THE HUMERUS 

Dr. HArRoLp SANTEE read a paper with the above title, for wh 
\NNALS OF SURGERY, July, 1924, vol. Ixxx, p. 103. 

Dr. H. H. M. Lyte said that in looking up the history of his susp 





frame (erroneously called the Balkan) he had found reference to this met 


as far back as 1812. The choice of the methods to be used depends 


amount of flexion, abduction and external rotation of the upper fra 
In the simple cases it is quite possible under ether to bring the lowe: 
ment in line with the upper, to engage the ends and bring the arm dow: 


mild adduction and maintain this position by weights or traction 


functional results can be obtained without confining the patient to be 


the relation of the parts cannot be maintained by these simple means, the: 
Whitman abduction shoulder spica or some form of platform splint em! 
ing these principles should be used. These methods give excellent fun 


results and do not confine the patient to bed. There is another group 


cases in which it will be necessary to use the suspension traction met! 
described in Doctor Santee’s paper. This method has the practical disa 
tage of confining the patient to bed for a period of three to four we 
is the method of choice in compound fractures and in gunshot wour 
the shoulder. 

In the cases associated with dislocation of the head, every attempt 
be made to reduce the head by—first, manipulations, and second, opet 
means. The head should never be removed only in exceptional cases 
results of excision of the head are uniformly poor and often disa 
This statement holds good both for military and civil surgery 
few cases the dislocated head can be left in situ and a good fur 
result obtained. 
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it is this class and the sooner the motion is begun the better will be the 
ultimate result. In reference to the operation for resection of the head 
of the humerus in these fractures our results have been much as described 


by Doctor Santee, and he believes that the operation was rarely indicated, for 


however poor the anatomical result in these cases, they seem to do better 


than the cases in which the head had been removed. 
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